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Fibromyalgia is a chronic health condition, with symptoms including chronic 
pain, poor memory, and sleep and mood difficulties. Individuals with fibromyalgia 
have been found to have a higher incidence of mental health difficulties and poorer 
quality of life compared to healthy individuals. Most psychological treatments for 
people with fibromyalgia have been focused on changing unhelpful coping strategies 
(e.g avoidance). However, there is growing evidence that positive psychological 
qualities and traits, such as gratitude, can provide a buffer and resilience to the 
challenges of living with conditions such as fibromyalgia. Therefore, this research 
aimed to investigate the role of positive psychological characteristics on outcomes of 
psychological adjustment (e.g mood and quality of life) for people with fibromyalgia 
and to examine whether an online gratitude intervention could increase gratitude and 
improve mental health and condition severity for people with fibromyalgia. 
Part I A systematic review investigated the relationship between positive 
psychological characteristics and psychological adjustment for people with 
fibromyalgia. In November 2019 a literature search was conducted across five online 
databases. Fourteen papers were included in the review and eight positive 
psychological characteristics were identified; acceptance, psychological flexibility, 
hope, optimism, gratitude, resilience, and self-compassion. All of these positive 
psychology characteristics were related to lower psychological distress. Three 
positive psychological characteristics were also associated with positive adjustment 
(e.g. better quality of life and life satisfaction).   
Part II The research study examined the effect of a two-week online 
gratitude intervention on gratitude, mental health, and condition severity outcomes 





intervention in increasing gratitude were also examined. 220 participants took part in 
the research and were randomly assigned to the gratitude intervention or a control 
group. Participants were instructed to complete their assigned intervention task every 
two days for a period of 14 days. The drop-out rate was high for both groups. 
Participants completed measures of gratitude, mood, affect, coping, and fibromyalgia 
severity before and immediately after the intervention period. The results indicated 
that the gratitude intervention did not increase state gratitude or improve mental 
health or condition severity outcomes in the intervention group compared to the 
control group. Pain severity, trait gratitude and positive affect did not influence the 
outcomes of the intervention.  
Overall, the results indicated that positive psychological characteristics are 
associated with better psychological adjustment for people with fibromyalgia. This 
suggests such characteristics could be useful targets of intervention, to improve 
psychological distress and quality of life outcomes. Although, the two-week 
gratitude intervention was not effective in increasing gratitude or reducing mental 
health and condition severity, this may have been due to limitations with the method 
and factors related to the severity of fibromyalgia and dose of intervention which 
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Part I: Literature Review 
The Relationship Between Positive Psychological Characteristics and 


















 To systematically review observational studies examining associations 
between positive psychological characteristics and psychological adjustment 
outcomes in people with fibromyalgia. 
Methods 
  Comprehensive searches were conducted on five electronic databases in 
November 2019. Searches were made on OVID (PsycINFO and Medline), PubMed, 
SCOPUS, and CINAHL, across title, abstract, and keywords. Search terms included 
a list of positive psychology characteristic keywords along with psychological 
adjustment keywords and ‘fibromyalgia’ to identify relevant studies. Studies were 
assessed for quality and a narrative systematic review was conducted. 
Results  
Of the 480 studies found through database searches, fourteen studies were 
included in the review. Eight positive psychological characteristics (psychological 
flexibility, acceptance, hope, optimism, gratitude, mindfulness, resilience, and self-
compassion) were negatively associated with distress. There was also evidence of a 
positive association between four positive psychological characteristics and positive 
adjustment outcomes (e.g. quality of life, positive affect). 
Conclusions  
There is evidence for a beneficial relationship between positive psychological 
characteristics and psychological adjustment in people with fibromyalgia. However, 





Key words: Positive clinical psychology, positive psychological characteristics, 
fibromyalgia, adjustment, mental health 
Practitioner points 
• Exploration and assessment of positive psychological characteristics with 
people with fibromyalgia may be beneficial to inform formulation and 
treatment.  
• Further high-quality experimental and longitudinal research is necessary to 
clarify the benefits of positive psychological characteristics on psychological 
adjustment in people with fibromyalgia. 
• Interventions that aim to cultivate and enhance positive psychological 
characteristics could be considered to improve psychological adjustment 

















Fibromyalgia is a chronic health condition characterised by chronic pain, 
tender points, disturbed sleep, and cognitive impairments (Macfarlane et al., 2017). 
Living with chronic and enduring physical health issues comes at a psychological 
cost (Ghosh & Deb, 2019) that can impact an individual’s quality of life (QoL) and 
well-being. This is indicated by the increased incidence of mood difficulties such as 
anxiety and depression in people with fibromyalgia, compared to the general 
population (Janssens et al., 2015). Due to the heterogeneity in symptoms and 
unknown aetiology of fibromyalgia, there is no current consensus on recommended 
treatments for the range of symptoms individuals present with (Bernard et al., 2001). 
This gap in understanding and effective interventions can lead to a vicious cycle of 
individuals experiencing ongoing pain for longer, further contributing to low mood 
and leaving individuals feeling hopeless (Bennett, 1996).   
Therefore, fibromyalgia can be considered as one of the most difficult 
chronic health conditions to adjust to, due to a lack of clarity around diagnosis, 
alongside the increased incidence of comorbid conditions (Sahar et al., 2016). Most 
work that has focused on psychological adjustment to chronic health conditions such 
as fibromyalgia has aimed to buffer stress experienced by individuals by developing 
new coping strategies (Dubey, 2010). However, this deficit-based approach neglects 
the role of important cognitive factors such as positive characteristics and emotions 
that facilitate psychological adjustment to conditions such as fibromyalgia (Moss-
Morris, 2013). The absence of such positive characteristics has been shown to be a 
risk factor for distress (Wood & Joseph, 2010). Conversely, the presence of positive 
psychological characteristics has been shown to buffer people from the impact of 





positive psychological characteristics may play an important role in psychological 
adjustment for people with fibromyalgia through enhancing well-being and 
alleviating distress.  This systematic review aims to investigate the relationship 
between positive psychological characteristics and psychological adjustment in 
people with fibromyalgia. This review has the potential to highlight positive 
psychological characteristics that require closer study and may be valuable targets of 
intervention for people with fibromyalgia.  
Positive Clinical Psychology and Positive Characteristics 
 
There is evidence for the role of positive psychological characteristics in 
alleviating distress and improving well-being for people with chronic health 
conditions such as fibromyalgia (Toussaint et al., 2017). Seligman and 
Csikszentmihalyi (2001) introduced positive psychology as aiming to shift the focus 
of traditional psychology from alleviating suffering to building a person’s positive 
qualities. Positive psychology is the study of an individual’s positive characteristics 
that contributes to the development of personal strengths and qualities and aims to 
enhance optimal functioning (Gable & Hait, 2005; Cassellas-Grau et al., 2014). It 
can be defined as the study of subjective experiences, such as; well-being, happiness, 
and positive traits, which complements a more traditional, deficit-based psychology 
(Carr, 2011).  
Growing from the positive psychology movement, a new perspective of 
clinical psychology was developed; positive clinical psychology, whereby 
understanding and treating distress is based upon an equal focus of enhancing the 





clinical psychology has two goals; to reduce symptoms of distress but to also 
improve what is going well for individuals (Ghosh & Deb, 2017).  
Positive clinical psychology considers positive characteristics, including; 
positive traits and emotions, psychological flexibility, optimism, and gratitude as 
central for preventing the development of psychological distress (Wood & Tarrier, 
2010). Such characteristics can be defined as the positive components of 
psychological health that characterise individuals who feel good about life and 
function well (Boehm et al., 2011).  The development of positive clinical psychology 
led to a surge of research which focused on investigating factors that increase 
flourishing (Johnson & Wood, 2017), emphasising what is going ‘right’ for the 
individual (Ghosh & Deb, 2017).  Wood and Tarrier (2010) argue that this is 
important, as the absence of positive characteristics, rather than the presence of 
negative characteristics, are some of the biggest predictors of psychological distress 
(e.g. Wood & Johnson, 2010). Additionally, positive characteristics can explain the 
concept of resilience to chronic health conditions, as individuals high on positive 
characteristics are buffered from the impact of clinical distress and negative life 
experiences (Johnson et al., 2010). This can be conceptually explained by the 
broaden-and-build theory (Frederickson, 1998). The theory suggests positive 
emotions can reduce the consequence of negative emotions and broaden a person’s 
thought-action range which builds their psychological, social, and personal resources 
that can then be drawn upon as a buffer during challenging times (Frederickson, 
1998). Importantly, positive psychological characteristics are not only fixed 
dispositions and strengths that are enduring, but they can be enhanced and cultivated 
through relatively simplistic interventions (Amonoo et al., 2019), which means they 





Positive Psychological Characteristics and Psychological Adjustment to 
Fibromyalgia  
So far, research for psychological adjustment in people with fibromyalgia 
and chronic health conditions has largely focused on unhelpful behavioural coping 
strategies such as pain avoidance and catastrophising (e.g. Alda et al., 2011; 
Karsdorp & Vlaeyen, 2009). Such strategies have been found to be related to 
increased pain and psychological distress (Keefe et al., 2004), resulting in poorer 
psychological adjustment. Stanton et al., (2001) conceptualised psychological 
adjustment to include; the absence of psychological disorder, QoL in a range of 
domains, and low negative affect. Researchers have also highlighted the importance 
of factors such as positive affect and personal growth as indicators for positive 
adjustment (Stanton, et al., 2007).  Indeed, The World Health Organisation (2006) 
acknowledges that good health is not just the absence of illness, and that a focus on 
enhancing what is positive within an individual can lead to better overall well-being 
(Ghosh & Deb, 2017). Therefore, consideration of positive psychological 
characteristics is important as they are more likely to bolster an individual’s ability 
to cope (Dunn & Dougherty, 2005) and provide resilience to the challenges of living 
with symptoms of conditions such as fibromyalgia. This is something that is unlikely 
to be accomplished by a focus on reducing the negative aspects of life alone (Wood 
& Tarrier, 2010). 
A growing evidence base indicates that positive psychological characteristics 
are related to better psychological adjustment to chronic health conditions. For 
example, trait gratitude has been found to predict lower depression scores in 
individuals with arthritis and inflammatory bowel disease (Sirois & Wood, 2017) 





depressive symptoms in individuals with osteoarthritis (Ferreira & Sherman, 2005). 
Positive psychological intervention studies that aim to enhance positive 
psychological characteristics in people with chronic health conditions have 
demonstrated improvements in positive affect, life satisfaction, and QoL, and 
reduction in depression, stress, and negative affect (e.g. Cohn et al., 2014; Frisch et 
al., 2013).  However, the evidence base is limited and requires closer study (Ghosh 
& Deb, 2017). Overall, there is evidence for the role of positive psychological 
characteristics in improving psychological adjustment to chronic health conditions, 
both at a dispositional level, and when cultivated through interventions.  
Although, there is limited evidence for the role of positive psychological 
characteristics for psychological adjustment specifically for people with 
fibromyalgia, there is experimental evidence that demonstrates beneficial effects of 
enhancing positive psychological characteristics. In a recent meta-analytic review, 
Haugmark et al., (2019) analysed the health effects of nine randomised controlled 
trials of mindfulness and acceptance commitment therapy-based interventions for 
individuals with fibromyalgia. The results indicated small to moderate effects in 
favour of mindfulness-and acceptance-based interventions compared to controls for a 
variety of psychological adjustment outcomes (e.g. depression, anxiety, and health-
related QoL). This review provided promising evidence for the cultivation and 
enhancement of positive psychological characteristics in improving psychological 
adjustment in people with fibromyalgia. However, the results between studies were 
inconsistent and the authors only focused on two characteristics that were prevalent 
in the literature. Taken together, there is evidence to indicate that positive 
psychological characteristics are related to better psychological adjustment for 





experimental evidence that such characteristics can reduce psychological distress in 
people with fibromyalgia, findings are uncertain and there is scope for further 
investigation of this relationship.  
The Current Review 
 Overall, positive psychological characteristics have been found to reduce 
distress and enhance QoL and well-being in people with chronic health conditions, 
suggesting it is an area worthy of clinical attention for people with fibromyalgia. 
There is growing evidence to indicate that positive psychological characteristics may 
be valuable in improving psychological adjustment for people with fibromyalgia too, 
and this is important given the increased incidence of mental health difficulties 
(Janssens et al., 2015) and poorer quality of life (Toussaint et al., 2017) experienced 
by individuals.  
Therefore, this review aims to investigate cross-sectional and longitudinal 
research that has examined the relationship between positive psychological 
characteristics and psychological adjustment outcomes in people with fibromyalgia. 
As research exploring this relationship with people with fibromyalgia is still in its 
infancy, this review aims to include all characteristics that fit within a positive 
psychology remit (i.e. positive traits, emotions, and psychological flexibility; Wood 
& Tarrier, 2010). This review is considered clinically important as it may offer 
psychologists working with people with fibromyalgia a more balanced view of 
evidence associated with psychological adjustment, that is not only focused on 
negative coping but also on positive psychological characteristics that may bolster 
resilience. This evidence could inform the development of effective positive clinical 





High-quality positive psychological experimental studies investigating 
psychological adjustment outcomes with people with fibromyalgia have largely 
focused on mindfulness and acceptance and have been reviewed in a recent meta-
analysis (Haugmark et al., 2019). Accordingly, intervention studies were excluded 
from this review as the inclusion of such studies would not contribute new findings 
to the field. Further, extrapolating from Stanton et al’s (2001) definition of 
adjustment, for the purposes of this review, psychological adjustment was 
operationalised as the reduction of symptoms of psychological distress; namely 
anxiety, depression and stress and improvement in QoL indicators and positive 
affect.  
Method 
A protocol for this review was prospectively registered on PROSPERO 
(CRD42020155450). The PRISMA checklist (Moher et al., 2009) for content of 
systematic reviews guided the development of the review (Appendix A). 
Database Sources and Search Terms  
 
Comprehensive searches were conducted on five electronic databases in 
November 2019. No start date restriction was applied due to the limited numbers of 
papers examining positive psychological characteristics and fibromyalgia, and 
papers published up until 30th November 2019 were included. Searches were made 
on OVID (PsychINFO and Medline), PubMed, SCOPUS, and CINAHL, across title, 
abstract, and keywords. Search terms were tailored for each database and included a 
list of positive psychological characteristic keywords (e.g. ‘gratitude’) along with 
keywords related to the definition of psychological adjustment (Stanton et al., 2001) 





positive psychological characteristics, search terms incorporated positive traits and 
emotions as well as characteristics of psychological flexibility (Wood & Tarrier, 
2010).  For example, trait mindfulness and acceptance were included in the search as 
they involve self-awareness and a positive movement towards life goals and away 
from suffering (Ghosh & Deb, 2017). 
Key words were combined with the Boolean operators ‘OR’ and ‘AND’ to 
identify studies (see Table 1). Additional backwards and forwards searches from 
references lists of retrieved papers and Google Scholar was conducted to retrieve any 
papers that were not discovered through database searches.  
Table 1 
Search terms table 



















Post traumatic growth  






Negative affect  
Well-being  
Positive affect  




Note. ‘OR’ operators were used for keywords within columns and ‘AND’ operators were 
used for keywords between columns. 
Inclusion and Exclusion Criteria 
Inclusion and exclusion criteria were developed a-priori and checked against 
papers retrieved from the search. Studies were included if they were; cross-sectional 





measured at least one positive psychological characteristic (e.g. gratitude) and 
included at least one measure of psychological adjustment (i.e. measures of 
psychological distress and/or positive indicators of adjustment). Published studies in 
English were included.  Primary outcomes of interest were measures of 
psychological distress (e.g. depression) and secondary outcomes of interest were 
related to positive indicators of adjustment (e.g. QoL, positive affect).  Case studies, 
qualitative studies, intervention studies, and review papers were excluded. Papers 
where data could not be extracted for individuals with fibromyalgia and where there 
was no measure of positive psychological characteristics or psychological 
adjustment were also excluded.  
Data Extraction 
 
Data extracted from each paper included; Author, year, and location of study, 
sample demographics (mean age, gender, fibromyalgia diagnosis), details of 
comparison group (if included), positive psychological characteristic studied and 
how it was measured, primary and secondary outcomes of interest and their 
measures and key quantitative findings of the studies. 
Quality Assessment 
 
The quality of the included studies was evaluated using the Joanna Briggs 
Institute checklist for analytic cross-sectional studies (The Joanna Briggs Institute, 
2017) (Appendix B), designed for appraising papers included in systematic reviews. 
The tool includes eight questions which encourage the user to assess the 
methodological quality of a study, possibility of bias in design, conduct, and 
analysis.  Each question can be scored as ‘yes’, ‘unsure’ or ‘no.’ As the tool was 





definitive scoring system and so for the purposes of this review a scoring system was 
applied whereby an answer of ‘yes’ provided the study with one point. This tool also 
does not provide a categorisation system for scores, therefore for the purposes of this 
review studies were categorised as ‘high’ quality if they scored 7-8, ‘good’ quality if 
they scored 5-6, ‘low’ if they scored 3-4, and ‘poor’ if they scored 0-2 points. A 
secondary independent researcher also appraised a proportion of studies included in 
the review (n = 4). Cohen’s kappa was run to determine agreement between raters (κ 
= .75, p < .001) which indicated substantial agreement (see Appendix C). No studies 
were excluded through quality appraisal as they were identified to contribute to the 




Figure 1 presents a diagram of included studies, with reasons for exclusion of 















































Records identified through 
database searching (PsycInfo, Medline, 
PubMed, CINAHL, SCOPUS) 


























 Additional records identified 
through other sources 
(n = 2) 
Records after duplicates removed 
(n = 259) 
Records screened 
(n =259) 
Records excluded by title 
and abstract 
(n = 207) 
Full-text articles assessed 
for eligibility 
(n = 52)  
Full-text articles excluded, 
with reasons 
(n = 38) 
(n = 18)   




(n =2) commentary 
articles 
(n = 10) cannot extract 
data for individuals with 
fibromyalgia 
(n = 2) qualitative 
(n = 1) review 
(n = 5) Unable to access  









Study characteristics are detailed in Table 2. Fourteen studies including 3,143 
participants in total were reviewed. The sample size of studies ranged from 78-853 
participants. All studies were cross-sectional in design, except one study (Van Koulil 
et al., 2010) which was longitudinal. Participants in all studies were predominantly 
female (range; 79%-100%) with mean ages ranging between 41.51 and 58 (mean 
total = 48.9). All papers reported the mean age of participants, except Malin et al., 
(2015) and Sahar et al., (2016). Ten studies included participants who self-reported a 
diagnosis of fibromyalgia and four studies included participants with fibromyalgia 
whose diagnoses were confirmed by a rheumatologist or medical records (McAllister 
et al., 2015; Morea et al., 2008; Rodero et al., 2011; Van Koulil et al., 2010). 
Positive psychological characteristics and psychological adjustment outcomes 
 
Eight different positive psychological characteristics were identified and 
investigated in the studies; acceptance, psychological flexibility, gratitude, hope, 
resilience, mindfulness, self-compassion, and optimism. Psychological adjustment 
outcomes in the studies were predominantly measures of psychological distress (i.e. 
depression, anxiety, and stress). These measures were well-validated, and the most 
commonly utilised measure was the Hospital Anxiety and Depression Scale (HADS) 
(Zigmond & Snaith, 1983).  Four studies (Toussaint et al., 2017; McAllister et al., 
2015; Morea et al., 2008; Pleman et al., 2019) also examined positive indicators of 
adjustment, namely; health related QoL, life satisfaction, and positive affect. 
Study Quality 
 
 The quality appraisal of included studies ranged from ‘good’ to ‘high’ 





including clearly pre-defined inclusion criteria for participants (Hirsch et al., 2016; 
Morea et al., 2008; Sirois & Hirsch 2018; Toussaint et al., 2017). Four papers met 
full criteria for study quality. Overall quality ratings of studies are listed in Table 2 
























































negatively related to 
depression (r = -.42) 
and perceived stress 
(r = -.46), p < 0.001 
 




symptoms (β = -.14, p 
< 0.01) and perceived 
stress (β = -.56, p < 
0.01). 
 
Mindfulness had an 
indirect association 
with depressive 
symptoms (β = - .30, 
p< 0.01) through 































































correlations with the 
scores of the CAQ-8 
and anxiety (r = - 
0.49, p < 0.01); and 
depression (r = - 
0.68, p < 0.01). 
 
When controlling for 
pain intensity and 
age, committed 
action explained 39 
% of the variance of 
global mental health 








419 79 47.72 Not reported Arthritis (n = 
433) 
 














In the fibromyalgia 
sample, hope was 
negatively associated 
with perceived stress 




hope and fatigue was 
partially mediated by 
perceived stress; 
those with higher 
hope reported less 
























































lower mean scores of 
pain acceptance 
compared to the 
healthy participants (t 
= - 2.91, p < .01) 
Pain acceptance was 
significantly 
negatively correlated 
with depression, (r = 
-0.44) and anxiety (r 
= - 0.44) p < 0.01. 
 
A mediation analysis 
found that pain 
acceptance 
significantly 
contributed to anxiety 
(B= - 0.50, p <.05), 
however, it was not a 
significant mediator 
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negatively related to 





















































positively related to 
positive affect (r = 
0.52) and negatively 
related to negative 
affect (r = − 0.55), (p 
<.001 for all 
correlations). 
 
Resilience had a 
direct effect on 
positive and negative 
affect (β = .50, p 
<.001 and β =-.53, p 
<.001, respectively). 
 







positive and negative 
affect (β = −.36, p 
<.001). Both positive 
and negative affect 
were found to have 
statistically equal 
indirect effects 

































USA 108 95 52.6 Rheumatologi
st  
- Optimism (Life 
Orientation 
Test-Revised; 


















completed at two 




negatively related to 
depression (r = - 
0.69) at time 1 and (r 
= - 0.52) at time 2 (6 
months later) (p < 
.05) 
 




at time 1, (r = 0.65) 
and time 2, (r = 









Baer et al., 
2008) 
Stress (PSS; 















associated with lower 






mindfulness was also 
associated and better 











































Spain 167 90.4 50.6 Rheumatologi
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Scores from two 







negatively related to 
anxiety (r = - 0.42) 
and depression (r = -
0.53) and pain 
willingness with; 
depression (r = - 
0.27) and anxiety (r = 




that chronic pain 
acceptance was an 
independent predictor 


















































revealed that chronic 
pain acceptance was 
not a significant 
predictor of 
psychological 
adjustment (β = -








































fatigue (n = 
61) 
 































stress FMS1; r = -
0.58 and FMS2; r = -


























For the FMS group, 
gratitude was 
significantly 
negatively related to 
anxiety (r = -.39, p <. 
001), and depression 






































Gandek et al., 
1998) 
positively related to 
QoL (r = .47, p < 
.001) and mental 
health related QoL (r 




difference in QoL 
between FMS 
patients and healthy 








78 95 42.9 Rheumatologi
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Huiskes et al., 
1990) 
Acceptance was 
negatively related to 
psychological distress 
(r = - 0.23, p < .05) 
 
Acceptance 
contributed 5% to the 
variance in distress 
(F = 4.14, p < .05). 
Less acceptance 
significantly 
predicted changes in 
distress 9 months 






























Yu et al., 
(2017) 










et al., 2010) 
Depression 
(PHQ-9; 
Kroenke et al., 
2001) 
Self-as-context was 
negatively related to 
depression (r = - 31, 
p < .001). 
 
Self as context 
explained a 
significant amount of 
variance in 
depression (β = −.21, 





Abbreviations. CPAQ = Chronic Pain Acceptance Questionnaire; CPAQ-8 = Chronic Pain Acceptance Questionnaire-8; FIQ-R=   Fibromyalgia Impact Questionnaire Revised, 
HADS = Hospital Anxiety and Depression Scale; PHQ-9= Patient Health Questionnaire-9; PROMIS-G=  Patient-Reported-Outcomes Measurement Information System Global 





Synthesis of studies 
 
The fourteen included studies were synthesised in seven groups; acceptance, 
psychological flexibility, positive future expectations, self-compassion, mindfulness, 
resilience, and gratitude. 
Acceptance 
Five papers examined the relationship between acceptance and psychological 
distress in people with fibromyalgia. Three studies (Lami et al., 2010; Rodero et al., 
2011; Sahar et al., 2016) specifically focused on chronic pain acceptance and two 
studies examined acceptance of illness (Malin & Littlejohn, 2015; Van Koulil et al., 
2010). Chronic pain acceptance was significantly and negatively related to outcomes 
of anxiety and depression as measured by the HADS (Zigmond & Snaith, 1983) in 
two studies (Lami et al., 2010 & Rodero et al., 2011). 
However, there was conflicting evidence for the role of chronic pain 
acceptance as a predictor of psychological adjustment outcomes. Rodero et al., 
(2011) compared behavioural coping with pain acceptance and found that chronic 
pain acceptance was an independent predictor of depression and anxiety. 
Contrastingly, when self-efficacy was investigated alongside chronic pain 
acceptance as a predictor of adjustment, chronic pain acceptance was not found to be 
a significant predictor (Sahar et al., 2016).  Further, in a study by Rodero et al., 
(2011) chronic pain acceptance did not explain the relationship between pain 
severity and anxiety, indicating that other psychological variables may better explain 
this relationship. It should be noted that Sahar et al., (2016) utilised a condition-
specific measure of psychological adjustment which incorporated a range of 





utilised a specific measure of anxiety and depression which may have led to 
differences in the outcomes of the studies.  
Acceptance of illness was also negatively associated with psychological 
distress, specifically; stress (Malin et al., 2015), anxiety, and depression (Van Koulil 
et al., 2010). Acceptance of illness was also found to be a prognostic factor linked to 
changes in psychological distress. In a longitudinal observational study by Van 
Koulil et al., (2010), illness acceptance was significantly and negatively related to 
psychological distress at 9 months follow-up, and predicted 5% of variance in 
distress, suggesting lower acceptance predicted higher distress for people with 
fibromyalgia.  
All but one study (Sahar et al., 2016) utilised objective diagnostic criteria 
when recruiting participants for certainty of diagnoses and two studies further 
confirmed this through rheumatologist diagnoses (Rodero et al., 2011; Van Koulil et 
al.,2010), therefore reducing the risk of bias. Sahar et al., (2016) did not specify that 
participants in their study were required to fulfil objective diagnostic criteria which 
may potentially bias results. Overall, there is evidence that acceptance is associated 
with lower depression, anxiety, and stress for individuals with fibromyalgia. There 
was mixed evidence for acceptance as a predictor of psychological adjustment 
between two studies (Rodero et al., 2011; Sahar et al., 2016). However, these studies 
conceptualised and measured adjustment in different ways which may explain 
differences in outcomes.  
Psychological Flexibility 
Psychological flexibility can be defined as the ability to persist or change 





psychological demands. It is guided by a person’s values, goals, and context (Hayes, 
et al., 2006) and is argued to be key to well-being (Kashdan & Rottenberg, 2010). 
Two studies examined the relationship between subcomponents of psychological 
flexibility; committed action (Galan et al., 2019) and self-as-context (Yu et al., 
2017) with outcomes of psychological distress for people with fibromyalgia. 
Considering the results of these two papers, there is initial evidence for the role of 
psychological flexibility in psychological adjustment. The components were found 
to be negatively related to depression (Galan et al., 2019; Yu et al., 2017) and 
anxiety (Galan et al., 2019).  
Further, both committed action and self-as-context were found to predict 
outcomes of mental health. A hierarchical regression revealed that committed action 
explained 39% of the variance in the prediction of mental health related QoL over 
and above confounding factors of age and pain intensity (Galan et al., 2019). Yu et 
al., (2017) found that self-as-context better predicted depression scores in their 
participants above other outcomes (e.g.  pain acceptance and pain severity). Both 
studies utilised different measures for psychological adjustment when investigating 
predictors. Galan et al., (2019) utilised a global measure of mental health within a 
health-related QoL measure, whereas Yu et al., (2017) utilised a specific measure of 
depression. Therefore, the results indicate that psychological flexibility may be 
beneficial for predicting better global mental health quality-of-life as well as 
improving depression-specific symptoms.  
There is initial evidence to suggest the subcomponents of psychological 
flexibility are beneficial to adjustment in people with fibromyalgia. However, 
potential bias may have impacted the reliability of results in the studies. Yu et al., 





fibromyalgia in the study, which may affect the validity of the conclusions drawn. 
Additionally, both studies recruited a predominantly female sample, meaning 
findings may not be generalisable to males with fibromyalgia. The studies had 
relatively large sample sizes meaning they were more adequately powered and thus 
results from statistical analyses are more reliable. 
Positive Expectations 
 Two studies examined the relationship between positive psychological 
characteristics that involve positive expectations with psychological adjustment 
outcomes (Hirsch & Sirois, 2016; Morea et al., 2008). Hope and optimism are 
related but distinct characteristics. Both characteristics represent a life orientation 
towards expecting positive future outcomes (Carver et al., 2010). Optimism can be 
defined as the belief that good, rather than bad will happen (Scheier & Carver, 1985) 
and hope extends this by incorporating an ability to make plans to meet goals and the 
belief in the energy to meet those goals (Synder, 2002). The studies indicate that 
characteristics that involve positive expectations are associated with lower stress and 
depression (Hirsch and Sirois, 2016; Morea et al, 2008) and higher life satisfaction 
(Morea et al., 2008). 
Specifically, trait hope was significantly and negatively related to stress 
(Hirsch & Sirois, 2016), and optimism was significantly and negatively related to 
depression (Morea et al., 2008).  In addition to these direct associations, hope was 
found to have indirect effects on symptoms of fibromyalgia (fatigue) through 
reducing stress. Hirsch and Sirois (2016) examined the relationship between hope, 
stress, and fatigue, and examined mediators of the relationship between hope and 





fatigue, whereby those with higher scores of trait hope reported less stress and in 
turn, less fatigue.  
Both studies recruited large samples making results more statistically 
powered and Hirsch and Sirois (2016) recruited participants nationally, increasing 
the generalisability of findings. However, neither study reported inclusion criteria for 
participation, and so potentially unmeasured demographic confounds may bias 
results. Morea et al., (2008) conducted test-retest correlations and found significant 
correlations between optimism and depression 6 months after the original surveys, 
making conclusions more reliable. Morea et al., (2008) was the only included study 
to measure life satisfaction as a psychological adjustment outcome, demonstrating 
that optimism can enhance well-being as well as alleviating depressive symptoms.   
Gratitude 
 Gratitude can be defined as a wider life orientation towards noticing and 
being grateful for the positive (Jans-Beken et al., 2019).  One study included in this 
review provided preliminary evidence for an important role of gratitude for 
psychological adjustment for people with fibromyalgia. Trait gratitude was found to 
have a significant, negative relationship with outcomes of anxiety and depression 
and a positive significant relationship with QoL (Toussaint et al., 2017). 
Trait gratitude and QoL were also found to be lower for people with 
fibromyalgia in comparison to healthy controls, and mediation analysis indicated that 
gratitude partially mediated this difference. The authors utilised measures of 
gratitude, mood, and QoL that all had good to excellent internal consistency making 
conclusions more valid.  However, information about the power of the sample size 





not reported, which may potentially bias the study outcomes. The authors controlled 
for the significant differences in sociodemographic variables between the two groups 
in the analysis, making between-group comparisons more reliable.  
Mindfulness 
Mindfulness involves an individual having a curious, open-minded awareness 
about experiences, including negative ones (e.g. pain) (Brooks et al., 2019). Two 
studies examined the relationship between mindfulness and measures of 
psychological distress. The results indicate a significant negative relationship 
between trait mindfulness, depression and stress (Brooks et al., 2019; Pleman et al., 
2019), and anxiety (Pleman et al., 2019). Further, there was a significant positive 
relationship between mindfulness and health-related QoL (Pleman et al., 2019). 
Brooks et al., (2019) examined mindfulness as a protective factor of 
psychological distress in people with fibromyalgia and indirect effects of 
mindfulness on outcomes of distress. As well as a direct relationship, mindfulness 
had a negative indirect relationship with depressive symptoms through perceived 
stress, pain catastrophising, and activity interference. This suggests mindfulness has 
wider benefits for people with fibromyalgia as it can reduce depressive symptoms by 
improving other symptoms experienced by people with fibromyalgia. However, 
within the study, a convenience sample was recruited and offered financial 
incentives to participate which may have led to bias in the study sample. 
Additionally, the participants were below the clinical threshold for symptoms of 
anxiety and depression at baseline, therefore it is unclear whether such a correlation 





Pleman et al., (2019) also investigated mindfulness as a moderator of 
psychological outcomes, which indicated that higher mindfulness weakened the 
relationship between impact of fibromyalgia symptoms and anxiety for people with 
higher fibromyalgia severity. The data utilised in Pleman et al., (2019) was 
secondary data from a previous trial and so the exclusion criteria for the original trial 
may reduce generalisability of the findings, for example; participants with comorbid 
musculoskeletal conditions were excluded. 
The results from both studies demonstrate that mindfulness may be a 
protective factor against psychological distress for people with fibromyalgia. 
Further, there is preliminary evidence for the role of mindfulness in improving QoL 
for people with fibromyalgia (Pleman et al., 2019). Both studies utilised different 
measures of mindfulness which were reported to have good-excellent internal 
consistency, increasing validity of results reported. Similarly, to other studies 
included in this review, the participants in both studies were predominantly females, 
limiting the generalisability of findings. 
Self-Compassion 
 Self-compassion is defined as taking a kind, non-judgemental stance towards 
oneself in times of difficulty (Neff, 2003b).  One study investigated the role of self-
compassion on medical adherence and stress, utilising two samples of participants 
with fibromyalgia (Sirois & Hirsch, 2018). Trait self-compassion was significantly 
and negatively related to measures of stress in both samples. The two samples were 
recruited from different sources (a condition specific support groups and university 
volunteers/social media) which yielded a larger sample size, meaning the study was 





utilised between the two samples, the measures of stress used were positively 
correlated, making the combined results between the samples more valid. This study 
provides initial evidence that self-compassion may play an important role in 
reducing stress for people with fibromyalgia. However, replication of findings and 
further longitudinal and experimental investigation is needed before reliable 
conclusions can be drawn.  
Resilience 
 Resilience can be defined as successful adaptation to significant life 
adversity or life stress (Karoly & Ruehlman, 2006). One study examined the 
relationship between resilience, affect, and fibromyalgia severity in individuals with 
fibromyalgia (McAllister et al, 2015). Resilience was significantly and negatively 
associated with negative affect and significantly and positively related to positive 
affect in the sample. Further, mediation analysis indicated that resilience had an 
indirect effect on fibromyalgia severity through positive and negative affect. This 
paper was rated as good quality; however, the authors did not explore potential 
confounds which may have affected the results. The large sample of participants 
meant that the study was adequately powered, and participant’s diagnosis of 
fibromyalgia was also confirmed by medical records, reducing the potential of bias 
in the results. However, the participants were mostly female (92.9%), and were 
recruited from one clinic in the USA, limiting the generalisability of findings. 
Overall, there is evidence that higher resilience is associated with higher positive 
affect and lower negative affect. Further, this relationship may work indirectly to 







 This systematic review is the first to the author’s knowledge to synthesise 
research examining the relationship between positive psychological characteristics 
and psychological adjustment for people with fibromyalgia. A total of eight positive 
psychological characteristics were identified by the search. Of the 14 studies 
included, the most studied characteristics were; acceptance, psychological flexibility, 
and mindfulness. All characteristics included were negatively related to outcomes of 
psychological distress, namely; depression, anxiety, and stress. Four of the positive 
psychological characteristics included in this review (gratitude, mindfulness, 
resilience and optimism), were additionally found to be positively related to positive 
adjustment outcomes. Additionally, there was initial evidence to suggest acceptance 
and psychological flexibility predicted better psychological adjustment (Rodero et al, 
2011; Van Koulil et al., 2010; Galan et al., 2019; Yu et al., 2017). This indicates that 
these characteristics may be beneficial in enhancing positive outcomes as well as 
alleviating distress in people with fibromyalgia. 
 Thus far, positive psychology interventions that aim to improve 
psychological adjustment in people with fibromyalgia have focused predominantly 
on enhancing and cultivating mindfulness and acceptance, however the effects of 
studies so far are uncertain and small (Haugmark et al., 2019). The findings of the 
current review extend knowledge of positive psychology characteristics by providing 
initial evidence for a range of positive psychological characteristics that could be 
potential targets for interventions to improve psychological adjustment outcomes for 
people with fibromyalgia. 
The finding that psychological flexibility was negatively associated with and 





with previous research. Psychological flexibility has been found to be negatively 
related to depression and anxiety and is important for understanding the onset and 
maintenance of psychological distress (Masuda & Tully, 2012). Further, intervention 
studies that aim to enhance psychological flexibility, such as acceptance and 
commitment therapy (ACT) have demonstrated that higher psychological flexibility 
can reduce psychological distress in people with fibromyalgia.  In a meta-analysis by 
Haugmark et al., (2019), ACT was found to have small to moderate effects on 
depression, anxiety, and QoL for people with fibromyalgia in comparison to 
controls.  
The ability to be psychologically flexible enables an individual to become 
more versatile and skilled at committing their attention and energy to personally 
meaningful interests and values (Kashdan & Rottenberg, 2010). This may explain 
why increased flexibility in individuals with fibromyalgia is associated with reduced 
distress, as individuals are able to move away from an inflexible, inactive mode 
which can lead to circular cognitions about the challenges of their condition 
(Kashdan & Rottenberg, 2010). Interestingly, both studies (Yu et al., 2017; Galan et 
al., 2019) in this review that examined psychological flexibility found that the 
subcomponents of psychological flexibility explained more variance in 
psychological adjustment outcomes than pain. This finding indicates that 
psychological flexibility may be beneficial in reducing psychological distress, 
regardless of the pain experience of an individual. This is relevant for people with 
fibromyalgia who experience varying levels of pain. However, further experimental 
investigation is required to confirm this finding.  
This review found that chronic pain acceptance and illness acceptance were 





consistent with the wider literature for psychological adjustment in other chronic 
pain conditions where pain acceptance has been found to be a significant predictor of 
psychological distress (Wright et al., 2011). Similarly to psychological flexibility, 
acceptance may allow individuals to reduce their unsuccessful attempts to cope with 
symptoms of fibromyalgia (e.g. avoidance) and enhance their participation in valued 
and positive everyday activities that are related to their personal goals and interests 
(McCracken et al., 2004; McCracken & Eccleston, 2003). Therefore, higher 
acceptance in people with fibromyalgia may lead to less struggle and avoidance of 
pain and an increase in the ability to live a satisfying life (Jacob et al., 1993).The 
findings in this review suggest that interventions targeting chronic pain acceptance 
may be more beneficial for psychological adjustment in people with fibromyalgia, in 
comparison to behavioural coping interventions (Rodero et al., 2008). Further 
experimental research comparing acceptance-based approaches with behavioural 
interventions would clarify these findings.  
There may be distinctions between chronic pain acceptance and general 
acceptance of illness which are important to consider when developing acceptance-
based interventions. Of note, one study in this review utilised a subscale from the 
illness cognitions questionnaire (ICQ)  (Van Koulil et al., 2010) to measure 
acceptance of illness and previous research has indicated that the two measures of 
acceptance; CPAQ (McCracken et al., 2004) and ICQ (Evers et al., 2001) had a 
shared variance of 15%, suggesting they may measure different concepts of 
acceptance (Viane et al., 2003). Therefore, it could be valuable for future research to 
examine which concepts of acceptance are better related to psychological adjustment 
for people with fibromyalgia. This could potentially inform the development of new 





fibromyalgia remains ‘uncertain’ (Haugmark et al., 2019). Overall, the findings from 
the acceptance studies indicate that further investigation of the role of acceptance in 
psychological adjustment to fibromyalgia would be beneficial. Further, elucidating 
the most effective targets of acceptance interventions could progress the field.  
Hope and optimism are related but distinct characteristics that appear to be 
linked to better psychological adjustment in people with fibromyalgia. The results 
from the studies examining hope and optimism extend previous research that has 
found an association between these characteristics and psychological adjustment 
outcomes in other chronic health populations. For example, Treharne et al., (2005) 
demonstrated that optimism is associated with less anxiety and depression and higher 
life satisfaction in rheumatoid arthritis patients. For people with chronic health 
conditions such as fibromyalgia, greater optimism may increase their ability to 
contemplate positive outcomes, leading to engagement in goal-directed behaviours 
with regards to better management of their condition (Bailey et al., 2007; Treharne et 
al., 2005). Therefore, higher optimism can reduce the distress related to the 
challenges of living with fibromyalgia and allow the individual to engage in 
behaviours to feel more satisfied with life (Bailey et al., 2007).  
Trait hope has previously been found to be a significant independent 
predictor of anxiety, depression, and mental health QoL in people with end stage 
renal failure (Billington et al., 2008), corroborating the findings of this review. 
Drawing from hope theory (Feldman & Snyder, 2005) it could be postulated that for 
people with fibromyalgia the ability to hold a sense of hope which can enable them 
to maintain attainable goals of living could serve to reduce distress associated with 
the condition (Hirsch & Sirois, 2016). Overall, although the role of hope and 





research reviewed in this study appears promising.  Taken together with previous 
research, the findings indicate that hope and optimism may be beneficial targets of 
intervention to improve psychological adjustment in people with fibromyalgia, 
through enhancing goal-orientated living.  However, further longitudinal and 
experimental research is necessary to provide more certainty about the value of these 
positive psychological characteristics. 
The findings from this review corroborate and extend previous research 
indicating that trait gratitude could also play an important role in alleviating distress 
and enhancing QoL for people with fibromyalgia (Toussaint et al., 2017). Gratitude 
has been found to predict significantly less depression and anxiety in the general 
population (Petrocchi & Couyoumdjian, 2015). Further, a meta-analysis of gratitude 
interventions demonstrated that they outperformed control interventions in 
improving outcomes of psychological well-being (Davis et al., 2016). The broaden-
and-build theory of positive emotions (Fredrickson, 1998) may explain why 
gratitude is associated with reduced psychological distress for people with 
fibromyalgia. The theory suggests that positive characteristics such as gratitude, 
broaden thought and encourage cognitive and behavioural activities that build 
resources for an individual that can then be utilised during periods of difficulties to 
reduce distress and enhance well-being (Wood et al., 2010). For example, gratitude 
may build social connections that can then be relied upon when an individual with 
fibromyalgia is struggling physically or psychologically. Overall, these findings 
indicate that gratitude has an important role in mediating QoL deficits for people 
with fibromyalgia, therefore gratitude interventions may be beneficial in improving 





reducing depression and anxiety. However, this requires further experimental 
investigation. 
The two studies included in this review that demonstrate that higher 
mindfulness was associated with lower psychological distress (Brooks et al., 2019; 
Pleman et al., 2019) corroborate evidence examining mindfulness in other chronic 
health conditions. Experimental research has found that mindfulness-based 
interventions had small to medium effects on anxiety and depression in a 
heterogenous chronic health sample (Bohlmeijer, et al., 2010). Therefore, evidence 
from cross-sectional and intervention research indicates that mindfulness could be 
associated with better psychological adjustment in people with fibromyalgia. 
Theoretically, the transactional model of stress and coping (Folkman & Lazarus, 
1984) may explain the beneficial role of mindfulness in psychological adjustment for 
people with fibromyalgia. The model suggests that mindfulness may enhance the 
perception of symptom control, whilst focus on the present moment can reduce 
distress attached to future or past concerns related to an individual’s condition (e.g. 
pain or prognosis) (Cash et al., 2014). Interestingly, the studies included in this 
review indicated that mindfulness can moderate (Pleman et al., 2019) and have 
indirect effects on condition-specific symptoms of fibromyalgia (Brooks et al., 
2019). Therefore, closer investigation of moderators and moderating effects of 
mindfulness could clarify for whom mindfulness interventions may be more 
beneficial for and highlight any beneficial indirect effects. 
Self-compassion has been related to lower depression, anxiety, and stress 
within the wider chronic health and self-compassion literature (e.g. Pinto-Gouveia et 
al., 2014). This review corroborated previous findings, indicating that self-





from the theoretical perspective of compassion (Gilbert, 2010), self-compassion may 
reduce feelings of distress and threat associated with the challenges of living with 
fibromyalgia through activation of the ‘soothing system.’ The soothing system 
serves to regulate negative affect and experiences through attuning to the feelings 
within oneself and expressing feelings of warmth and safety which may be otherwise 
challenged due to symptoms experienced by people with fibromyalgia (MacBeth & 
Gumley, 2012). Although there is a scarcity of studies examining this relationship in 
people fibromyalgia (Perez-Aranda et al., 2017), one intervention study has 
demonstrated that an attachment-based compassion therapy for patients with 
fibromyalgia was more effective than a relaxation-based treatment in reducing 
anxiety and depression (Montero-Marin et al., 2017). Similarly, resilience has 
previously been linked to QoL outcomes in people with chronic health conditions 
(Nawaz et al., 2014), however there is a lack of evidence for the role of resilience in 
psychological adjustment to fibromyalgia. The study included here (McAllister et al., 
2015) provided evidence for a potentially important role of resilience in improving 
affect and indirectly improving condition-specific symptoms. This suggests that 
enhancing resilience through resilience training interventions may lead to better 
adjustment to fibromyalgia by improving affect and reducing symptom burden 
(McAllister et al., 2015).  Overall, the evidence for the beneficial role of both self-
compassion and resilience for improving psychological adjustment for people with 
fibromyalgia is promising but limited, and so clear conclusions about their benefits 
cannot be drawn. Therefore, the field would benefit from further longitudinal and 








The findings of this review should be considered in light of several 
limitations. Firstly, only a small number of studies were yielded from the search for 
each characteristic in the review, and so the wider implications of the findings are 
limited. This highlights the need for further investigation of positive psychological 
characteristics and psychological adjustment in people with fibromyalgia, so more 
robust conclusions can be made. For example, closer investigation of the relationship 
between gratitude and psychological adjustment outcomes is required for people 
with fibromyalgia, as only one study examined this. Additionally, eight diverse 
positive psychological characteristics were included in the review, meaning there is 
variability between included studies. The variability between the positive psychology 
characteristics included means comparisons between characteristics and overall 
conclusions drawn about positive psychological characteristics are limited and 
should be considered with caution.  
All the papers included in this review were published in peer-reviewed 
journals and demonstrated positive outcomes, which may have been due to 
publication bias. Publication bias arises when studies are published depending on the 
outcome of their results (Dwan et al., 2008). Therefore, studies with less favourable 
results may have been excluded from this review, biasing the conclusions. It is 
encouraged that researchers should publish findings regardless of study outcomes to 
reduce the potential of publication bias in the positive psychology field (Bolier et al., 
2013). Furthermore, only studies published in English were included in the review 
which may have limited findings as additional evidence that may impact the results 





Additionally, the demographic of the samples included in the studies limits 
the generalisability of findings to an extent. All studies were conducted within a 
western cultural context meaning findings are limited to individuals from such 
backgrounds. Further studies should be conducted in non-westernised settings, as 
outcomes may differ cross-culturally.  Although most participants in the included 
studies were female within a certain age range, these characteristics reflect the 
reported demographics of people with fibromyalgia in the general population (Walitt 
et al., 2015) meaning findings may be more applicable to this population.  
 Further, only four studies measured outcomes of positive indicators of 
psychological adjustment (e.g. QoL and positive affect). Future research should also 
aim to investigate positive indicators of adjustment to get a more complete 
understanding of the positive psychological characteristics’ relationship to 
psychological adjustment, as defined by Stanton et al., (2001). This is of relevance as 
individuals care about much more than just the relief of suffering, and experiencing 
more satisfaction and happiness is beneficial to well-being (Lee Duckworth et al., 
2005).  
A meta-analysis was not deemed appropriate for this review due to the 
heterogeneity in positive psychological characteristics included, outcome measures, 
and measures of characteristics. Therefore, as this review was a narrative synthesis it 
could be open to researcher bias in data extraction and interpretation of the studies 
and the involvement of another reviewer at each stage of the review may have 
reduced this risk (Jahan et al., 2016). Additionally, due to the quality appraisal tool 
utilised lacking a categorical scoring system, a scoring system was developed 
specifically for the purposes of this review and therefore categorisations could be 





the quality appraisal ratings and inter-rater reliability indicated substantial 
agreement. There is a lack of well-validated quality appraisal measures for cross-
sectional studies, however the development of a review-specific scale or 
amalgamating this scale with another scale such as the Newcastle-Ottawa scale 
(Wells et al., 2012), could have produced more thorough quality appraisals. 
Finally, evidence here was gathered mostly from cross-sectional studies 
meaning causality cannot be inferred. However, it is still valuable to consider that 
the characteristics identified in this review may be beneficial targets for intervention 
due to their associations with psychological adjustment outcomes. To overcome 
these limitations, more high-quality evidence is needed to enhance the evidence 
base. For example, the development of ‘gold-standard’ randomised controlled trials 
that aim to enhance positive psychological characteristics (e.g. gratitude) and 
examine the impacts it has on various measures of psychological adjustment such as 
mood. 
Clinical Implications and Conclusions 
 
The findings from this review indicate that it could be beneficial for 
clinicians working with people with fibromyalgia to consider the importance of 
positive psychological characteristics for psychological adjustment. Clinicians could 
incorporate measures of positive psychological characteristics into assessments and 
formulations when working with individuals with fibromyalgia to consider whether 
presence of such characteristics act as protective factor for psychological distress and 
whether enhancement of characteristics would be beneficial.  
Given the initial beneficial relationship between positive psychological 





conduct more longitudinal research to expand the evidence base as conclusions are 
based on a small number of highly variable studies. Although the evidence from this 
review is largely correlational, the results suggest that positive psychological 
interventions that aim to enhance these characteristics could beneficial for 
psychological adjustment in people with fibromyalgia.  Therefore, clinicians could 
also experimentally investigate whether interventions that target some of the 
characteristics (e.g. gratitude interventions) do in fact enhance the characteristics and 
thus improve psychological adjustment outcomes (e.g. mood). Monitoring outcomes 
from such interventions could be beneficial in providing practice-based evidence 
(Barkham & Mellor-Clark, 2000) and widening the current evidence-base in the 
field. Clinicians could consider the implementation of interventions that have already 
been developed to enhance or cultivate such positive psychological characteristics 
(e.g. compassion-focused therapy; Gilbert, 2010, or gratitude interventions; e.g. 
McCullough & Emmons, 2003). It would also be beneficial for clinicians to 
elucidate for whom enhancement of positive psychological characteristics would be 
most beneficial for, through experimental studies that consider the role of moderators 
(e.g. those with higher pain severity).  
In conclusion, the aim of this review was to synthesise evidence investigating 
the relationship between positive psychological characteristics and psychological 
adjustment outcomes in people with fibromyalgia. The findings from this review 
demonstrate that all of the included positive psychological characteristics were 
associated with lower psychological distress, and these findings support previous 
research in both non-clinical and chronic health populations. Further, there was some 
evidence that positive psychological characteristics were associated with positive 





conclusions of this review are based upon a small number of highly variable studies. 
Therefore, further high-quality longitudinal and experimental research is required to 
identify which positive psychological characteristics are most beneficial for 
psychological adjustment in people with fibromyalgia, so more reliable conclusions 
can be drawn. This will also highlight potential avenues of investigation that would 
be useful for future intervention research. Further, it would be valuable for future 
research to investigate positive indicators of adjustment, such as positive affect and 
QoL, to examine whether such characteristics can also bolster what is ‘good’ in a 
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o Section/topic  o # o Checklist item  o Reported on 
page #  
o TITLE  o  
o Title  o 1 o Identify the report as a systematic review, meta-analysis, or both.  o 1 
o ABSTRACT  o  
o Structured 
summary  
o 2 o Provide a structured summary including, as applicable: background; objectives; data sources; 
study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number.  
o 2-3 
o INTRODUCTION  o  
o Rationale  o 3 o Describe the rationale for the review in the context of what is already known.  o 4-9 
o Objectives  o 4 o Provide an explicit statement of questions being addressed with reference to participants, 
interventions, comparisons, outcomes, and study design (PICOS).  
o 9 
o METHODS  o  
o Protocol and 
registration  
o 5 o Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 
available, provide registration information including registration number.  
o 10 





years considered, language, publication status) used as criteria for eligibility, giving rationale.  
o Information 
sources  
o 7 o Describe all information sources (e.g., databases with dates of coverage, contact with study 
authors to identify additional studies) in the search and date last searched.  
o 10-11 
o Search  o 8 o Present full electronic search strategy for at least one database, including any limits used, such 
that it could be repeated.  
o 11 
o Study selection  o 9 o State the process for selecting studies (i.e., screening, eligibility, included in systematic review, 
and, if applicable, included in the meta-analysis).  
o 11 
o Data collection 
process  
o 10 o Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 
and any processes for obtaining and confirming data from investigators.  
o 12 
o Data items  o 11 o List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made.  
o 11-12 
o Risk of bias in 
individual studies  
o 12 o Describe methods used for assessing risk of bias of individual studies (including specification of 
whether this was done at the study or outcome level), and how this information is to be used in any 




o 13 o State the principal summary measures (e.g., risk ratio, difference in means).  o  
o Synthesis of results  o 14 o Describe the methods of handling data and combining results of studies, if done, including 
measures of consistency (e.g., I2) for each meta-analysis.  
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o Risk of bias across 
studies  
o 15 o Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., 
publication bias, selective reporting within studies).  
o 11  
o Additional analyses  o 16 o Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-
regression), if done, indicating which were pre-specified.  
o n/a 
o RESULTS  o  
o Study selection  o 17 o Give numbers of studies screened, assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally with a flow diagram.  
o 14 
o Study characteristics  o 18 o For each study, present characteristics for which data were extracted (e.g., study size, 
PICOS, follow-up period) and provide the citations.  
o 17-25 
o Risk of bias within 
studies  
o 19 o Present data on risk of bias of each study and, if available, any outcome level assessment 
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o Results of individual 
studies  
o 20 o For all outcomes considered (benefits or harms), present, for each study: (a) simple 
summary data for each intervention group (b) effect estimates and confidence intervals, ideally 
with a forest plot.  
o 26-33 
o Synthesis of results  o 21 o Present results of each meta-analysis done, including confidence intervals and measures of 
consistency.  
o 26-33 
o Risk of bias across 
studies  
o 22 o Present results of any assessment of risk of bias across studies (see Item 15).  o 26-33  
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o Summary of evidence  o 24 o Summarize the main findings including the strength of evidence for each main outcome; 
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Standard Errora Approximate Tb 
Approximate 
Significance 
Measure of Agreement Kappa .750 .164 3.795 .000 
N of Valid Cases 24    
a. Not assuming the null hypothesis. 
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Part II: Research Report 
 The Effects of an Online Gratitude Intervention on State Gratitude, Mental 

















This study examined the effects of a two-week online gratitude intervention 
on increasing gratitude and improving mental health and condition severity for 
people with fibromyalgia. Potential moderators of the gratitude intervention were 
also investigated.  
Design  
A two-week experimental, single blinded, active-control, online randomised 
controlled trial was implemented. 
Methods  
220 participants were randomly assigned to a gratitude intervention or the 
control group and were instructed to complete their assigned intervention task every 
two days for two weeks. Participants completed measures of state and trait gratitude, 
mood, affect, coping, and fibromyalgia severity before and immediately after the 
intervention period.  
Results  
State gratitude was negatively correlated with anxiety, depression, and total 
fibromyalgia severity, and positively correlated with coping and positive affect (p 
<.05). Intention-to-treat and completer analyses were conducted to analyse the 
effects of the intervention. There was no difference between groups in state and trait 
gratitude, mood, affect, coping, and severity of fibromyalgia, post-intervention (p > 







The two-week online gratitude intervention was not effective in increasing 
state gratitude or improving mental health and fibromyalgia severity outcomes in this 
study. Important methodological and theoretical factors, including treatment dose 
and severity of condition that may have influenced the results are discussed. 
Keywords: fibromyalgia, gratitude, positive clinical psychology, mental health 
Practitioner points 
• State gratitude is negatively related to outcomes of psychological distress and 
positively related to coping, positive affect, and trait gratitude.  
• A two-week online gratitude intervention may not be effective for individuals 
with fibromyalgia, however further high-quality evidence is needed, 
addressing the limitations noted in this study. 
• The dose of gratitude interventions should be explored for individuals with 
fibromyalgia due to additional challenges individuals may face with regards 













Fibromyalgia is a chronic health condition that affects 3.5-5% of the 
population (Theadom et al., 2007). It is characterised by chronic and widespread 
pain and tender points, and other symptoms such as; fatigue, sleep disturbances, 
cognitive impairments, and mood disorders (Mease, 2005). The presence of 
concurrent pain and mood difficulties can seriously impact daily functioning (Flink 
et al., 2015), and the symptoms experienced by people with fibromyalgia can lead to 
a marked deterioration in quality of life (Campos & Vazquez, 2012). This is 
evidenced by higher rates of depression and anxiety in people with fibromyalgia, 
compared to healthy individuals (Thieme et al., 2004). Due to the absence of an 
attributable cause and the heterogeneity in symptom experiences of fibromyalgia 
there is currently no consensus for a recommended intervention. This lack of clarity 
around the diagnosis and its aetiology can lead people with fibromyalgia to feel that 
they are not taken seriously by health care providers, friends, and family which can 
increase the burden of the syndrome and impact on their quality of life further 
(Bernard et al., 2001).  
Treatments for the symptoms of fibromyalgia are currently limited. For 
example, pharmacological symptom management such as medication is offered for 
depression or sleep difficulties (Haugmark et at., 2019) and psychological 
treatments, such as cognitive behavioural therapy, are largely deficit focused (e.g. 
reducing maladaptive coping). Further, evidence for the efficacy of such 
interventions is limited, indicating small effects of treatments such as cognitive 
behavioural therapy on symptoms including depression, sleep, and pain 





Such deficit-focused approaches neglect the growing evidence that positive 
psychological characteristics can help build resilience to the challenges of living 
with a chronic health condition (Flink et al., 2015). Positive psychological 
characteristics are components of psychological health that characterise individuals 
who feel positive and function well (Boehm et al., 2011a). Positive psychological 
characteristics have been found to buffer individuals from negative life experiences 
and psychological distress (Johnson et al., 2010).  One such positive psychological 
characteristic that has been shown to improve well-being is gratitude (Rash et al., 
2011). However, research has indicated that individuals with fibromyalgia have 
lower levels of gratitude compared to ‘healthy’ individuals (Toussaint et al., 2017). 
This research also found that higher levels of gratitude are related to better quality of 
life and mental health for people with fibromyalgia, and gratitude was found to 
explain differences in quality of life between people with fibromyalgia and healthy 
individuals (Toussaint et al., 2017). This suggests that gratitude could be a valuable 
target for intervention to improve the deficits in quality of life and mood difficulties. 
However, to date research has not examined the impact of gratitude interventions for 
people with fibromyalgia. 
The Experience of Gratitude in People with Fibromyalgia  
 
Gratitude can be conceptualised as both a state and a trait. State gratitude is 
understood as a positive, social emotion experienced when a person receives 
unexpected support which is considered altruistic (Wood et al., 2008). However, it 
has been argued that gratitude is more than an interpersonal appreciation of another 
(Wood et al., 2010). At a dispositional level, gratitude is considered as a wider 
orientation to recognising and being grateful for the positive in the world (Wood et 





that form this wider life orientation; 1) individual differences in experience of 
grateful affect; 2) appreciation of others; 3) focus on what an individual has; 4) 
feelings of awe when encountering beauty; 5) behaviours to express gratitude; 6) 
focusing on the positive in a present moment; 7) appreciating and understanding that 
life is short; and, 8) making positive social comparisons.  The authors argue that 
experiencing these eight ways of interacting with the world are what constitutes a 
grateful personality. Therefore, barriers that prevent individuals from experiencing 
these eight aspects may lead to lower levels of gratitude for a person. 
Considering these eight aspects of gratitude, there may be several reasons 
why gratitude is lower in people with fibromyalgia, compared to ‘healthy’ 
individuals (Toussaint et al., 2017). Living with the symptoms and effects of 
fibromyalgia such as pain, fatigue, and difficulties with social relationships can mean 
individuals have less exposure to experiences to feel grateful for (Toussaint et al., 
2017), and have less opportunity to express gratitude. Further, having the ability to 
focus on the positive in the present moment may be disrupted by a cognitive bias in 
relation to negative stimuli that has been found in individuals with fibromyalgia 
(Vago & Nakamura, 2011). Additionally, social support is positively associated with 
well-being for people with fibromyalgia, as support can provide assistance with tasks 
for daily living (Franks et al., 2004). However, individuals with fibromyalgia report 
less perceived social support than healthy counterparts (Shuster et al., 2009), 
suggesting they have fewer opportunities to be appreciative of others. Consideration 








Benefits of Gratitude for People with Fibromyalgia 
 
There are several reasons why gratitude may be beneficial for people with 
fibromyalgia. In other chronic health populations, there is cross-sectional evidence 
indicating that gratitude is linked to quality of life and better mood. For example, 
trait gratitude has been found to predict lower depression in individuals with 
inflammatory bowel disease and arthritis (Sirois & Wood, 2017) and is negatively 
associated with depression and anxiety in individuals with acute coronary symptoms 
(Millstein et al., 2016). Further, gratitude is found to enhance quality of life in 
individuals with arthritis, diabetes, and chronic obstructive pulmonary disease (Eaton 
et al., 2014). Such chronic health conditions have symptoms that overlap with those 
experienced by people with fibromyalgia (e.g. pain and fatigue). Therefore, a similar 
relationship between gratitude and mental health outcomes could be expected for 
people with fibromyalgia, as individuals face similar challenges of living with a 
chronic and enduring health condition. 
Importantly, gratitude has been found to mediate quality of life differences 
between individuals with fibromyalgia and a healthy control sample (Toussaint et al., 
2017). Toussaint et al., (2017) examined levels of trait gratitude in people with 
fibromyalgia in comparison to healthy controls and tested associations of gratitude 
with health-related quality of life across the samples. The results indicated that 
individuals with fibromyalgia had lower levels of trait gratitude, quality of life, and 
mental health quality of life, as well as higher anxiety and depression in comparison 
to the control group.  Further, gratitude was found to partially mediate the difference 
in of quality of life between the groups. This research suggests gratitude is 






The mechanisms that link gratitude to well-being have been proposed in the 
broaden-and-build theory of positive emotions (Fredrickson, 1998). This theory 
posits that every positive emotion has a discrete evolutionary purpose and can 
broaden an individual’s thoughts to encourage them to engage in activities that build 
enduring personal resources. These resources can then be utilised in future stressful 
situations (Fredrickson, 2004). For example, gratitude may allow an individual with 
fibromyalgia to build social bonds which then become social resources that can be 
relied upon when in need of support. Through building an individual’s cognitive and 
behavioural activities, gratitude can improve coping and build resilience that can 
lead to further experiences of positive emotions (Fredrickson, 2004). Taken together, 
this theory and evidence suggests that gratitude could be an important characteristic 
to improve mental health and quality of life for people with fibromyalgia.  
Gratitude Interventions 
 
Gratitude is a quality that can be cultivated with simple interventions (Wood 
et al., 2010). There is robust evidence to indicate that gratitude interventions are 
beneficial in improving outcomes related to well-being such as positive affect and 
life satisfaction and decreases in depressive symptoms and negative affect across the 
life span (Dickens, 2017). Such interventions are aimed at cultivating positive 
feelings, behaviours, and cognitions to enhance well-being and reduce depressive 
symptoms (Sin & Lyubomirsky, 2009). The most commonly implemented 
intervention is a listing exercise, where participants are asked to write down three 
things that they were grateful for, several times per week (Emmons & McCullough, 
2003). Other interventions have involved expressing gratitude in a letter (e.g. Boehm 
et al., 2011b), and gratitude journaling (Lambert et al., 2012). Findings from a 





interventions could improve a range of mental and physical health outcomes (Jans-
Beken et al., 2019). Some of the gratitude interventions were found to moderately 
reduce depression in healthy participants immediately after the intervention and at 
three months follow-up (e.g. Cheng et al., 2015; O’Connell et al., 2017).  However, 
there is very limited investigation of gratitude interventions for individuals with 
chronic health conditions. Given their promising results in healthy populations, 
alongside evidence that gratitude can provide resilience to facing the challenges 
associated with chronic health conditions, further examination of the benefits of 
gratitude interventions for people with fibromyalgia is warranted.  
Potential Moderators of Gratitude Interventions 
 
Although evidence for the implementation of gratitude interventions is 
promising, there is also evidence that they may be more beneficial for certain people. 
Froh et al., (2009) found that participants lower in positive affect reported greater 
gratitude improvements post-intervention compared to those higher in positive affect 
and this may have been due to participants high in positive affect having already 
reached an ‘emotional ceiling’. Further, Rash et al., (2011) identified that a gratitude 
intervention was more effective at improving life satisfaction for those lower in trait 
gratitude. This could be explained by the ‘resistance hypothesis’ (McCullough & 
Tsang, 2004), which postulates that for those who are predisposed to being grateful, 
being exposed to more positive experiences through a gratitude intervention would 
not necessarily lead to further benefits beyond what they already experience. 
Therefore, the converse could be expected for people with fibromyalgia, since they 
have been found to have lower levels of gratitude in comparison to healthy 






Specific to the symptoms of fibromyalgia, gratitude is a trait that is linked to the 
ability of being aware of positive experiences (Wood et al., 2010), however a 
predominant symptom of fibromyalgia is chronic pain. Consequently, individuals 
may have difficulty in noticing positive experiences if they have an attentional bias 
toward pain-related cognitions (Vago & Nakamura, 2011). Therefore, those with 
higher pain severity may benefit more from a gratitude intervention than those with 
lower pain, as the intervention could provide individuals with a dedicated 
opportunity to shift their attention towards positive thoughts. Overall, although 
evidence of gratitude interventions appears promising for ‘healthy’ populations, 
potential moderators may influence the effectiveness of gratitude interventions for 
people with fibromyalgia. 
The Current Study 
 
In summary, there is preliminary evidence that people with fibromyalgia 
experience more mental health difficulties (Thieme et al.,2004), poorer quality of 
life, and have lower trait gratitude compared to healthy populations (Toussaint et al., 
2017). Further, having lower trait gratitude has been found to partially explain this 
poorer quality of life (Toussaint et al., 2017). Gratitude has been linked to an array of 
mental and physical health, and quality of life outcomes in chronic health 
populations and can be cultivated through relativity simple interventions. Therefore, 
the primary aim of this randomised controlled trial is to extend previous research by 
investigating whether a brief online gratitude intervention can increase state gratitude 
in people with fibromyalgia. The secondary aim is to investigate whether a gratitude 
intervention can improve mental health and severity of condition for people with 





as moderators of the effect of the gratitude intervention. Based on previous research, 
it is hypothesised that an online gratitude intervention will; 
1. increase state gratitude, in the treatment group compared to the control group, 
from pre to post-intervention. 
2. increase positive affect, trait gratitude, and coping, and decrease negative 
affect, mood difficulties, and fibromyalgia condition severity in the treatment 
group, compared to the control group, from pre-post intervention. 
3.  Finally, it is hypothesised that the effects of the gratitude intervention on 
state gratitude will be moderated by trait gratitude, positive affect, and pain 
severity. The gratitude intervention will be more beneficial for those lower in 




A two-week experimental, single-blinded, active-control, online randomised 
controlled trial was implemented. The independent variable was comprised of two 
experimental conditions; gratitude intervention and a neutral active-control. Both 
groups were measured on all outcomes of interest at baseline and immediately after 
the final intervention task (post-intervention).  
Ethics 
 
Ethical approval was granted by The University of Sheffield ethics 









Eligible participants were adults, aged over 18, with a self-reported diagnosis 
of fibromyalgia made by a doctor, and able to read and write in English. Participants 
engaging in psychological therapy at the time of signing up were excluded from the 
research.  A total of 239 participants enrolled in the study from June 2019 to March 
2020. Participants were recruited online through advertisements posted on websites 
of fibromyalgia charities and support groups, social media pages such as Twitter and 
Facebook, and through emails to individuals held on a University volunteers’ 
database. The study was advertised as an investigation of ‘The impact of writing and 
daily events on well-being in people with fibromyalgia” to conceal the hypothesis 
from participants (see Appendix B). Of the 239 participants who enrolled in the 
study, 220 participants were eligible, and were randomised into the intervention (n = 
115) or control group (n = 105).  See Table 1 for participant demographics.   
Table 1 
 Participant demographics, overall and between groups. 






Mean age (SD) 43.74 (11.77) 42.10 (12.53) 45.53 (10.66) 
Sex (%)    
Female 95 91.3 99 
Male 3.2 5.2 1 
Other (i.e. non-binary) 1.4 2.6 0 
 
Ethnicity (%) 
   
White 95 97.5 94.6 
Asian (British or mixed) 2 1.7 - 
Black African/ Caribbean 1 - - 
Other 1 < 1 2 
Missing - - 3.8 
 
Country of residence (%) 
   
United Kingdom 90 89 91 





USA 5.9 6 6 
Other 
 
1.8 3 2 
Employment (%)    
Full time 31.8 37.4 25.7 
Part-time 21.8 17.4 26.7 
Not employed 7.7 7.8 7.6 
Retired 6.4 7.8 4.8 
Unable to work 31.8 28.7 35.2 
missing < 1 < 1 - 
 
Education (%) 
   
Some high school 11.4 11.3 11.4 
High-school graduate 10.5 12.2 8.6 
Some college/university 30.5 31.3 29.5 
College/University 
graduate 
36.4 36.5 36.2 
Some postgraduate 2.7 2.6 2.9 
Postgraduate degree 
 
8.6 6.1 11.4 
 
Relationship (%) 
   
Married/cohabiting 66.4 70.4 61.9 
Separated/divorced 17.3 13.9 21 
Never married 15 14.8 15.2 
Widowed 
 
1.4 < 1 1.9 




11.72 11.63 11.81 
Duration of diagnosis 
(mean years) 
 
5.19 5.05 5.32 
Overall Health (%)    
Very good 2.7 3.5 1.9 
Good 14.1 15.7 12.4 
Fair 44.1 40.9 47.6 
Poor 39.1 40 38.1 
 
Medication for physical 
symptoms of 
Fibromyalgia (%) 
   
Yes 68.6 71.3 83.1 
No 16.4 19.1 16.9 
missing 15 9.6 21 
 
Psychiatric diagnosis (%) 
   
Yes 22 26.1 17.1 









Medication for mental 
health diagnosis (%) † 
   
Yes 79.6 74 88.9 
No 20.4 26 11 
Note. † = data only gathered from participants who answered yes to psychiatric diagnosis. 
Procedure 
 
The intervention was conducted online and could be accessed via participants 
computer devices. Interested participants accessed the intervention survey on 
Qualtrics (Qualtrics, Provo, UT) through a hyperlink posted within advertisements. 
They were provided with an information sheet and consent form for participation 
(see Appendix C and D). Following this, participants completed an eligibility-
screening questionnaire in line with the study inclusion criteria. Eligible participants 
then signed up to the study using their email address and Qualtrics was pre-
programmed to randomise participants to either the gratitude intervention group or a 
control group. Following randomisation, all participants completed the same baseline 
survey questionnaire that included demographic information and questionnaires 
measuring; state and trait gratitude, fibromyalgia severity, coping, mood, and 
positive and negative affect. 
Qualtrics was then pre-programmed to email each participant two days after 
they completed their baseline survey to begin their allocated treatment task. An 
email was sent at 09.00 UK time containing a hyperlink to their allocated task. 
Following completion of each intervention task, participants were then asked to 
complete a condensed battery of measures, measuring; state gratitude, affect, mood, 
pain, and coping. The order in which the measures were given was randomised at 
each intervention point to reduce order effects. This was repeated every two days for 
a period of two weeks and consisted of seven intervention tasks.  Each task hyperlink 





allocated intervention task within 24 hours of the first email were sent an automated 
reminder email. Participants were not excluded from the intervention if they missed 
any intervention task. At the final intervention point, participants repeated the 
baseline battery of measures and were directed to a debrief sheet (see Appendix E). 
Participants in the gratitude intervention arm were given the opportunity to provide 
brief feedback about the intervention. Participants who completed the final survey 
were given the opportunity to enter a prize draw for a £50 retail voucher as gratuity 
for their time. This amount was considered proportionate to the participants time and 
was not considered to coerce participation (British Psychological Society, 2014). 
Intervention 
 
The gratitude intervention task included instructions from Emmons & 
McCullough (2003) ‘three good things’ task. Participants were instructed to write 
down three things that they were grateful for over the past day. To standardise the 
intervention, the control group were provided with a similar writing task; however, 
they were asked to write down three things that they had done (Appendix F).  
Measures 
 
Demographic Questionnaire (Appendix G) 
 At baseline, all participants completed a demographic questionnaire that 
included questions about age, gender, country of residence, education, employment 
and mental and physical health.  
Pre-post intervention measures. Participants completed the following measures 





State Gratitude. (Appendix H) The Gratitude Adjective Checklist (GAC; 
McCullough et al., 2002) is a three-item measure comprised of three affect 
adjectives: grateful, thankful, and appreciative. Participants use a 5-point Likert-type 
scale from 1 (not at all) to 5 (extremely) to indicate how well each adjective 
describes how they feel. Internal consistency for the GAC is strong (Cronbach’s 
alpha = 0.87). Cronbach’s alpha for this sample was α = .81. The GAC was 
embedded within the PANAS for this study to conceal the study aims.  
Fibromyalgia severity. (Appendix I) The Revised Fibromyalgia Impact 
Questionnaire (FIQR; Bennett et al., 2009a) is a self-administered questionnaire. It 
consists of 21 items and participants use an 11-point Likert scale, from 0-10 to 
indicate difficulties across three domains; function (9 items), symptom intensity (10 
items), and overall impact of fibromyalgia (2 items). A total score is generated from 
the scores of the three domains. Cronbach’s alpha for the FIQR is 0.95 indicating 
excellent internal consistency. Cronbach’s alpha in this study was α = 0.91. 
Mood. (Appendix J) The Hospital Anxiety and Depression Scale (HADS) 
(Zigmond & Snaith, 1983) measures severity of depression and anxiety. The HADS 
is a brief 14-item self-report questionnaire, where items are scored on a 4-point 
Likert scale, with higher scores reflecting higher severity. The scales have good 
internal reliability, with Cronbach’s alpha for HADS-A varying from .68 to .93 and 
for HADS-D from .67 to.90 (Bjelland et al., 2002). Cronbach’s alpha for this sample 
for HADS-A was α = .82, and HADS-D; α = .75. 
Trait Gratitude. (Appendix K) The Gratitude Questionnaire-6 (GQ6) is a 6-item 
assessment of dispositional gratitude (McCullough et al., 2002). Reponses are given 





higher total scores indicating higher levels of dispositional gratitude. Cronbach’s 
alpha for the GQ6 is α =.82, indicating high internal consistency. Cronbach’s alpha 
for this sample was α =.81.  
Positive and Negative Affect. (Appendix H) The international Positive and 
Negative Affect Schedule Short-Form (I-PANAS-SF; Karim et al., 2011) was 
utilised to measure general tendencies to experience positive and negative affect. 
Participants use a 5-point Likert scale ranging from 1 (very slightly or not at all) to 5 
(extremely) to indicate how well each affect adjective describes how they feel. There 
was a discrepancy in the version of the I-PANAS-SF (Karim et al., 2011) utilised in 
this study whereby 3 items of the equivalent valance were substituted with items 
from the validated PANAS-X (Watson & Clark, 1994). Cronbach’s alpha for the 
positive and negative scales have previously been found to have good internal 
consistency (positive; α = .75, and negative; α = .80) (Karim et al., 2011). 
Cronbach’s alpha for this sample for the positive affect scale was α = .78 and 
negative affect scale; α = .89.  
Coping Efficacy. (Appendix L) Self-perceived ability to cope with aspects of a 
chronic pain condition was measured using a three-item questionnaire developed by 
Gignac et al., (2000). The questionnaire was adapted for use in a fibromyalgia 
population. Statement items are scored on a 5-point Likert scale; from 1 (strongly 
agree) to 5 (strongly disagree). This measure demonstrates adequate internal 
consistency with Cronbach's alpha for the scale being 0.79. Cronbach’s alpha for this 





Intervention timepoint measures (Appendix M) After each intervention task, 
participants completed the GAC, PANAS, coping efficacy questions, and 3 items 
from the FIQR, rating depression, anxiety and pain symptoms.  
Sample Size 
 
A priori power analysis was calculated using Cohen’s table (Cohen, 1992) to 
attain the minimum sample size required to find an effect. In line with the primary 
aim of the study, power analysis was calculated based on an analysis of covariance 
(ANCOVA). Using an estimated medium effect size of d = .50 taken from a meta-
analysis comparing gratitude interventions to active control conditions (Davis, 
2016), a significance level of α = .05 and 80% power, the minimum sample size 
suggested from Cohen’s tables (Cohen, 1992) was 64 participants in each group. The 
sample recruited in this study (N = 220) exceeded the number of participants needed 
to make power. 
Data analysis 
Data preparation 
All data analysis was completed in IBM© SPSS© Statistics Version 26. Data 
was first checked for missing data and outliers. Identified outliers were then checked 
for impossible scores and a cut off score to remove outliers that were +/- 3SD from 
the mean was implemented (Field, 2013). Subsequently, no outliers were removed as 
they reflected true scores. Histograms, Q-Q plots, and statistical tests were conducted 
to assess the assumption of normally distributed data and violations of this 






Missing data. For missing data, Little’s missing completely at random 
(MCAR) analysis was computed for baseline and post-intervention outcome 
variables. Little’s MCAR statistic was non-significant (p = 0.24) (Appendix N), 
indicating that missing data was MCAR. Therefore, as there was no identified cause 
for missingness, mean imputation was deemed acceptable and implemented for 
missing data.  The frequency of participants with missing outcome variable data in 
the ITT analysis and completer analysis was n = 98 and n = 68, respectively. For 
cases where more than 10% of the cases variable data was missing, the participants 
data was excluded from analyses. Missing data for the demographic variable of age 
was corrected for by imputing the sample mean. Sensitivity analysis for the effects of 
imputed data was conducted by comparing the outcome of analyses using the 
imputed and untreated dataset (Thabane et al., 2013). This did not affect direction or 
significance of results; therefore, the imputed dataset was utilised for analysis. 
Deviation from treatment protocol. Two types of analyses were completed; 
completer and intention-to-treat analysis (ITT). Deviation from treatment protocol 
was corrected by last observation carried forward (LOCF) for ITT analysis for the 
primary hypothesis of the study (Thabane et al., 2013). Completer analysis was 
conducted for analysis of the second and third hypotheses. Completers were those 
who provided data for all eight time points (i.e. baseline survey, seven intervention 
timepoints, and immediate post-intervention survey). Those who completed less than 
eight surveys were deemed as non-completers and included in the ITT analysis. This 
included participants who were randomised and only provided baseline data but did 
not provide data for the intervention timepoints. Completer analysis is considered 







Participant flow and attrition from baseline to post-intervention for the 
intervention group and control group was calculated. Descriptive statistics (means 
and SD) of variables pre and post-intervention were computed. Statistical and 
graphical checks of normality indicated that the assumption of normally distributed 
data had been violated for a number of baseline variables between groups. Therefore, 
the non-parametric Mann-Whitney U test and chi-squared tests were utilised to 
check for successful randomisation between groups on demographic variables and 
baseline outcome measures.   
Bivariate correlations were conducted between baseline outcome variables of 
the overall sample to identify any significant correlations. Statistical and graphical 
checks of normality indicated that the assumption of normally distributed data had 
been violated for some baseline variables (Kolmogorov-Smirnov = p < .05), 
therefore, both non-parametric Spearman’s Rho and Pearson’s correlation were 
utilised accordingly. 
Descriptive statistics for baseline variables and Mann-Whitney U and chi-
square tests for baseline outcome measures between completers and non-completers 
were also computed to highlight any potential differences in groups that may be 
important in interpretation of results.  
Effects of the gratitude intervention 
 
Descriptive analysis of the mean scores of the intervention timepoint measure 





Primary hypothesis. Analysis of assumptions of the linear model were 
conducted on outcome variables and were met (Kolmorov-Smirnov, p =.20, 
Levene’s, p = .14) (Appendix O).  ITT analysis and a one-way ANCOVA was 
conducted to test for a statistically significant difference between the intervention 
group and control group on post-intervention state gratitude score. The dependant 
variable was post-intervention state gratitude, with group as the fixed factor, and 
baseline state gratitude score as the covariate. Age and negative affect were also 
included as covariates as randomisation checks indicated significant differences in 
these variables between groups. Sensitivity analysis comparing outcomes from 
completer analysis and ITT yielded statistically corroborating results, therefore ITT 
analysis was utilised and considered robust (Thabane et al., 2013) (Appendix P).  
Secondary hypotheses. Completer analysis was utilised to conduct a series 
of one-way ANCOVA’s to determine a statistically significant difference between 
the intervention group and control group on the secondary outcome variables 
(anxiety, depression, coping, trait gratitude, positive and negative affect, and 
fibromyalgia severity scores), controlling for the baseline variable score, age, and 
negative affect. Tests of assumptions of the linear model were met for all variables, 
except some evidence of non-normality of residuals was found for the GQ6 model 
and the PANAS negative affect model (Kolmogorov-Smirnov = p < .05). However, 
on inspection of plotted residuals these deviations were not deemed to be severe 
(Appendix Q). Parametric ANCOVA’s are robust to violations of non-normality and 
homoscedasticity (Olejnik & Algina, 1984) particularly if there are at least 20 
degrees of freedom for error (Tabachnick & Fidell, 2007), therefore data was not 





Third hypothesis. Assumptions of the linear model were tested. 
Bootstrapping was performed due to evidence of violations of the assumption of 
normality of residuals. Bootstrap confidence intervals are robust and do not rely on 
assumptions of normality or homoscedasticity of residuals (Field, 2013) and give an 
accurate estimate of the true population of b for each predictor. Confidence intervals 
containing zero indicate the effect is not significant at p < .05. Bootstrapped 
confidence intervals supported the original moderation model, and so the original 
model was reported (see Appendix R). Moderation analysis was conducted utilising 
the PROCESS (Hayes, 2017) add-on programme to SPSS. Moderator variables; trait 
gratitude, positive affect, and pain severity were pre-defined. Using PROCESS, the 
moderator variables were mean-centred prior to computing the interaction terms in 
order to minimize the risk of multicollinearity. Significant interaction terms indicate 
that the moderator variables moderate the relationship between group (predictor 
variable) and state gratitude, at post-test (outcome variable).  
Participant feedback 
 
Descriptive statistics (percentages) of participants feedback responses were 
calculated and content analysis of brief qualitative feedback was conducted. A 











Preliminary analysis  
 
Participants 
Figure 1 is a CONSORT diagram detailing enrolment, randomisation, 
number of participants who completed intervention timepoints, and number of 
participants included in completer and ITT analyses. Attrition from baseline survey 
to post-treatment survey was 57% in the intervention group, and 59% in the control 
group. Table 2 contains baseline and post-intervention descriptive statistics for 













Figure 1 A CONSORT diagram illustrating participant flow. Acronyms; HADS = Hospital Anxiety 
and Depression Scales, PANAS = Positive and Negative Affect Schedule, GQ6= Gratitude-
questionnaire-6, FIQR= Fibromyalgia impact questionnaire-revised.
Enrolled in study (n = 239) 
Excluded (n = 19) 
- Did not meet inclusion criteria 
(n = 15) 
- Did not consent (n = 4) 
 
ITT analysis (n = 115) 
 
Completer analysis (n =40) 
 (Excluded due to insufficient data; FIQR 
function (n =1), FIQR symptoms (n = 4), FIQR 
total (n = 8) 
 
 
Completed Tx1 (n = 82) 
Completed Tx2 (n = 79) 
Completed Tx3 (n = 74) 
Completed Tx4 (n = 63) 
Completed Tx5 (n = 64) 
Completed Tx6 (n = 66) 
 
Completed post-intervention survey 
(timepoint 7) (n = 66) 
Allocated to intervention (n = 115) 
 
Completed Tx1 (n = 76) 
Completed Tx2 (n =72) 
Completed Tx3 (n = 68) 
Completed Tx4 (n = 68) 
Completed Tx5 (n = 65) 
Completed Tx6 (n = 61) 
 
Completed post-intervention survey 
(timepoint 7) (n = 62) 
Allocated to control (n = 105) 
 
ITT analysis (n = 103) 
Excluded from analysis due to insufficient data 
(n = 2) 
Completer analysis (n = 41) 
 (Excluded due to insufficient data; HADS 
depression (n = 2), GQ6 (n =1), PANAS 
negative (n =1), PANAS positive (n =1), FIQR 













Acronyms: GAC= Gratitude Adjective Checklist; HADS = Hospital Anxiety and Depression Scales, PANAS = Positive and Negative Affect Schedule, FIQR= Fibromyalgia 
Impact Questionnaire-Revised. 
 Baseline Post-intervention 
 Total Intervention Control Total Intervention Control 
Primary 
outcome 
n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) 






218 12.40 (4.11) 113 12.41 (4.15) 105 12.37 (4.08) 128 12.40 (4.11) 66 11.53 (5.02) 62 12.13 (4.22) 
HADS 
depression 
218 10.85 (3.64) 114 10.75 (3.56) 104 10.96 (3.73) 126 10.85 (3.64) 65 10.98 (3.50) 61 11.23 (3.62) 
GQ6 219 29.12 (7.02) 115 30.03 (6.82) 104 28.11 (7.13) 128 28.21 (7.95) 66 28.76 (7.77) 62 27.63 (8.16) 
PANAS 
positive 
218 10.50 (3.88) 115 10.90 (4.17) 103 10.06 (3.50) 127 9.98 (3.54) 66 10.32 (4.54) 61 9.62 (3.46) 
PANAS 
negative 
218 12.29 (5.06) 115 13.28 (5.13) 103 11.18 (4.78) 127 11.54 (5.27) 66 11.90 (5.55) 61 11.14 (4.87) 
Coping 219 7.17 (2.73) 114 7.25 (2.77) 105 7.09 (2.71) 128 7.15 (2.65) 66 7.44 (2.71) 62 6.85 (2.59) 
FIQR function 210 20.22 (5.51) 112 20.03 (5.59) 98 20.44 (5.44) 127 20.81 (5.69) 66 20.37 (5.72) 61 21.29 (5.66) 
FIQR overall 217 14.80 (4.28) 114 14.65 (4.30) 103 14.96 (4.28) 126 12.77 (4.63) 64 12.75 (4.25) 
 
62 12.79 (5.02) 
FIQR 
symptoms 
213 34.59 (7.03) 110 34.55 (7.10) 103 34.63 (7.00) 117 33.42 (7.73) 61 33.14 (7.99) 56 33.72 (7.50) 











 There were no significant differences between groups on demographic 
characteristics and baseline variable scores except age, and baseline negative affect 
(U = 3659.50, z = -2.02, p < 0.05 and U = 7272.50, z = 2.91, p < .05, respectively). 
Chi-square tests of independence revealed there were no significant differences 
between groups for categorical demographic variables. 
Baseline Variable Correlations 
 Bivariate correlations between baseline primary and secondary outcome 




Table 3  
Bivariate correlations between baseline primary and secondary outcome variables. 
Note: †= Spearman’s Rho; ‡= Pearson’s correlation. * p <.05, **p <.001. Acronyms = GAC= Gratitude Adjective Checklist; HADS = Hospital Anxiety and 
Depression Scales, PANAS = Positive and Negative Affect Schedule, FIQR= Fibromyalgia Impact Questionnaire Revised.
























(n = 210) 
FIQR 
symptoms 






GAC †              
HADS 
anxiety† 
-.222*            
HADS 
depression † 
-.566** .394**           
Coping † .325** -.308** -.498**          
GQ6 ‡ .681** -.212 -.517** .315**         
PANAS 
positive † 
.639** -.216 -.536** .448** .376**        
PANAS 
negative † 
-.134 .755** .418** -.335** -.174 -.146       
FIQR overall 
† 
-.261* .294** .541** -.485** -.303** -.269* .399**      
FIQR 
function ‡ 
-.173 .222 .411** -.290** -.286* -.160 .268* .639**     
FIQR 
symptoms ‡ 
-.145 .461** .537** -.497** -.228* -.200 .483** .675** .609**    
FIQR total ‡ -.233* .387** .573** -.502** -.317** -.212 .449** .854** .840** .904**   




Completer vs Non-Completers  
Table 4 and Table 5 display baseline demographic and variable scores for completers 
and non-completers. As indicated in Table 5, non-completers had significantly higher scores 
of anxiety, negative affect, and symptoms of fibromyalgia, and significantly lower trait 
gratitude than completers.  
Table 4 
Mean participant demographics and chi-square tests for significant differences on baseline 
categorical variables between completers and non-completers. 
 Completers (n = 81) Non-completers  
(n = 139) 
χ(1) p 
Sex (%)   2.03 .36 
Female 97.5 93.5   
Male 2.5 3.6   
Other (i.e. non-binary) 
 
- 2.2   
Ethnicity (%)   7.42 .12 
White 95.06 97.8   
Asian (British or mixed) 3.7 0   
Black African/ Caribbean - 1   
Other - 2   
Missing 
 
- -   
Country of residence (%) 
 
  4.92 .30 
United Kingdom 92.6 88.5   
Canada 2.5 1.4   
USA 2.5 7.9   
Other 
 
2.4 2.2   
Employment (%)   1.18 .88 
Full time 32.1 31.7   
Part-time 18.5 23.7   
Not employed 7.4 7.9   
Retired 7.4 5.8   






 1   
Education (%)   7.88 1.63 
Some high school 8.6 12.9   
High-school graduate 14.8 7.9   
Some college/university 23.5 34.5   
College/University graduate 38.3 35.3   
Some postgraduate 4.9 1.4   
Postgraduate degree 
 
9.9 7.9   




Married/cohabiting 66.7 66.2   
Separated/divorced 18.5 16.5   
Never married 13.6 15.8   
Widowed 1.2 1.4   
 
Overall Health (%) 
  3.22 .36 
Very good 4.9 1.4   
Good 11.1 15.8   
Fair 43.2 44.6   
Poor 40.7 38.1   
 
Medication for physical 
symptoms of Fibromyalgia 
(%) 




Yes 17.3 69.8   
No 3.7 17.3   
Missing 
 
79 12.9   
Psychiatric diagnosis (%) 
 
  .00 .97 
Yes 21 18   
No 60.5 5   
Missing 
 
18.5 77   
Medication for mental health 
diagnosis (%) § 
  .12 .73 
Yes 82.4 78.1   
No 17.6 21.9   








Mean (SD) and Mann-Whitney U tests for significant differences on baseline continuous 
variables between completers and non-completers. 
 Completer 




                   M (SD)   M (SD) U p 










4.60 (5.96) 5.53 (5.97) 4664 .06 
State gratitude  8.88 (3.23) 8.62 (3.26) 5884.50 .51 
Anxiety  11.19 (4.36) 13.09 (3.79) 4052 .00** 
Depression  10.39 (3.71) 11.11 (3.60) 4800.50 .11 
Coping  7.40 (2.54) 7.03 (2.84) 6027 .33 
Trait gratitude  30.52 (6.63) 28.31 (7.12) 6582 .02* 
Positive affect  10.57 (3.73) 10.45 (3.98) 5714.50 .71 
Negative affect 10.96 (5.03) 13.07 (4.94) 4226.00 .00** 
FIQR function  20.33 (4.78) 20.15 (5.91) 5097.00 .90 
FIQR Overall  14.39 (4.41) 15.04 (4.19) 5025 .28 
FIQR symptoms  33.03 (6.67) 35.47 (7.11) 4080 .01* 
FIQR total  67.45 (13.70) 70.75 (15.12) 4124 .07 
*p <.05, ** p <.001 





Effects of the intervention 
Mean scores of intervention timepoint measures 
Figures 2–8 graphically present the mean scores of the intervention timepoint 






Figure 2. Mean state gratitude score over time. 
 
Figure 3. Mean depression rating over time. 





































































































































Linear (Control) Linear (Intervention)
Figure 6. Mean negative affect score over time. Figure 7.  Mean positive affect score over time. 




























































Hypothesis 1: The online gratitude intervention will increase state gratitude in the 
treatment group compared to the control group from pre-post intervention. 
ITT analysis. A one-way ANCOVA indicated that baseline state gratitude 
and age were significantly related to participants post-intervention state gratitude 
score; F (1, 213) = 200.85, p < .01, and F (1, 213) = 4.48, p < .05, respectively. The 
covariate negative affect was not significantly related to participants post-
intervention gratitude score (p > .05). There was no significant effect of group on 
post-intervention gratitude score, after controlling for covariates; F (1, 213) = 0.73, p 
= .39, d = 0.18. 
Hypothesis 2; The online gratitude intervention will increase positive affect, 
coping and trait gratitude and decrease mood difficulties, negative affect and 
fibromyalgia severity in the treatment group compared to the control, from pre to 
post intervention. 
Completer analysis. As indicated in Table 6, there was no significant effect 
of group on post-intervention secondary outcome variables, after controlling for 











ANCOVA’s for secondary outcome variables. 
 
Acronyms= HADS = Hospital Anxiety and Depression Scales, PANAS = Positive and Negative Affect 
Schedule, FIQR= Fibromyalgia impact Questionnaire-Revised. 
Hypothesis 3; Trait gratitude, positive affect, and pain will moderate the effect of 
the gratitude intervention.  
Three moderator regression analyses were conducted to assess whether 
baseline scores of positive affect, trait gratitude, and pain severity moderated the 
effects of group on state gratitude, post-intervention. As indicated in Table 7, no 
significant interaction effects were found between any of the hypothesised moderator 
variables and group for state gratitude at post-intervention. 
 Baseline mean (SD) Post-test mean (SD) Effect of group 
 
 








10.22 (3.61) 10.55 (3.87) 10.95 (3.60) 10.9 (3.83) (1,74) .00 .94 0.01 
GQ6 31.45 (6.84) 29.60 (6.38) 29.65 (7.42) 28.31 (8.37) (1,75) .15 .70 0.17 














61.90 (14.98) 62.20 
(16.32) 














(1, 66) .52 .48 0.02 
FIQR total 65.85 
(14.49) 









Linear model of moderators for group on post-intervention state gratitude, with 95% 
percentile-based confidence intervals based on 1000 bootstrap samples reported in 
parentheses. 
 b                                SE B                              t                            p 
Positive affect 
(n = 80) 
 
Constant 8.35 
[ 7.71, 8.94] 
.34 24.83 .00 
Group  -.26 
[-1.61, 1.03] 





.09 3.32 .00 




.18 .56 .57 
Trait gratitude 
(n = 79) 
 
Constant 8.42 
[ 7.82, 8.99] 
.31 27.00 .00 
Group  -.68 
[-1.82, 0.51] 






.04 5.34 .00 











.36 23.13 .00 
Group  -.16 
[-1.52, 1.24] 






.22 .17 .86 










Participant’s Feedback  
 Forty-eight percent (n = 53) of participants provided feedback on the gratitude 
intervention. Participants were asked how likely they were to continue the intervention 
and asked to rate the ease of completing the intervention. Participants responses are 













Figure 10. Percentage of participants responses regarding the ease of the intervention. 
Some participants provided brief qualitative feedback regarding what they 
liked and disliked about the intervention. Content analysis of participants experiences 
of the intervention was conducted according to Erlingsson and Brysiewicz (2017). 


















































(see Table 8). A secondary rater coded a random subset of the statements and inter-
rater reliability was substantial (κ = 0.87) (Appendix S). 
Table 8 
Intervention participants qualitative feedback. 
Theme: Positive feedback Theme: Constructive feedback 
Categories and example 
statements 
Codes (n) Categories and 
example statements 
Codes (n) 
Time to think and reflect 
 
e.g. “It made me stop and 
think about the good 
things...” 
 
Having time (8) 
 
Hard to do on bad 
days 
 
e.g. “It can be hard 




Highlighting positives in life 
 
e.g. “Reminder that I can 
find the positives in 
everything” 
 





e.g. “It made me 
more aware of my 
negative feelings.” 
Difficult feelings (3) 
Easy to do 
 
e.g. “Quick and painless.” 
Easy (3) Practical difficulties 
 
e.g. “I struggle to 
write so was a bit 
difficult.” 




This study is the first known randomised controlled trial to examine the effect of a 
two-week online gratitude intervention on state gratitude, mood, affect, coping, and 
severity of condition, for people with fibromyalgia. Preliminary analysis indicated 
that state gratitude was positively related to trait gratitude, positive affect, and 
coping, and negatively related to anxiety, depression, and overall and total impact of 
fibromyalgia.  The results of the main analyses indicate that for this sample, the 
intervention was not effective in improving state gratitude as there were no 
significant differences between the gratitude intervention group and active-control 
group on post-intervention measures of state gratitude, as hypothesised. Further, 




intervention measures of mood, coping, positive and negative affect, trait gratitude, 
and severity of fibromyalgia. Effect size calculations indicated that between-group 
differences were small.  Due to the small sample size in the completer analysis, it 
could be suggested that the study population was underpowered to detect a 
difference (Wiedermann & Wiedermann, 2015). However, as small effects were 
found in the adequately powered ITT sample, it is likely that this was due to an 
absence of an effect of the intervention. Moderation analysis indicated that trait 
gratitude, positive affect, and pain severity were not significant moderators of the 
relationship between group and post-intervention state gratitude scores in this 
sample.   
The finding that the gratitude intervention was not effective in improving state 
gratitude in the intervention group does not support the study hypothesis and 
contradicts previous research with healthy populations (e.g. Emmons & McCullough, 
2003; Martinez-Marti et al., 2010). However, as this study is the first known 
investigation of a gratitude intervention with people with fibromyalgia, there may be 
theoretical and methodological explanations for the findings. The mean score of trait 
gratitude in the current sample was similar to that of participants in previous research 
by Toussaint et al., (2017), where this level of trait gratitude partially explained poorer 
quality of life in people with fibromyalgia and was associated with higher depression 
and anxiety. Further, trait gratitude did not moderate the effect of the intervention in 
this study, contradicting the resistance hypothesis (McCullough et al., 2004); that 
individuals with lower gratitude may benefit more from a gratitude intervention than 
those with already high levels of gratitude. Therefore, unmeasured factors aside from 
level of trait gratitude in this sample may have accounted for the current intervention 




With regards to the intervention procedures, previous studies have 
demonstrated the efficacy of a gratitude intervention when they have included a 
negative control condition (Dickens, 2017; Froh et al., 2009), whereby control 
participants are asked to write about bothersome events. This could overinflate the 
effectiveness of gratitude interventions in such studies as the hassles control group can 
produce a negative psychological state (Froh et al., 2009). This may explain why 
differences between groups were not found in this study, as a neutral control group 
was implemented. Therefore, the valence of control conditions should be 
acknowledged when considering outcomes of gratitude interventions, as inclusion of 
negative control conditions can overinflate the effects of the intervention (Dickens, 
2017).  
The finding that the gratitude intervention did not improve mood or affect in 
the intervention group also conflicts with previous research (e.g. Cheng et al., 2015). 
This is also distinct from cross-sectional research which indicates negative 
associations between trait gratitude and indicators of psychopathology (e.g. 
depression, anxiety, and affect) (Wood et al., 2010a). However, research involving 
people with chronic health conditions is scant, and the results have been mixed with 
some studies indicating no improvements in mood and affect following a gratitude 
intervention (e.g. Baxter et al., 2012; Martinez-Marti et al., 2010). This study provides 
evidence that for people with fibromyalgia, the online gratitude intervention at this 
dose may not be effective at improving outcomes related to mental health. This may 
be explained with regards to the broaden-and-build theory of positive emotions 
(Fredrickson, 2004).  As the gratitude intervention in this study did not increase state 




‘broaden’ their cognitive and behavioural activities to ‘build’ resources which may 
have then buffered them from mood or affect difficulties.  
To the author’s knowledge, this is the first known study to examine the effect 
of a gratitude intervention on the impact of fibromyalgia symptomology using 
condition-specific measures and measures of ability to cope with fibromyalgia. The 
impact of gratitude interventions on physical health outcomes with other chronic 
health condition populations is limited. However, in a meta-analysis of psychological 
interventions for people with fibromyalgia, moderator analyses revealed positive 
effects of higher treatment dose on reducing pain. This indicates that a higher dose 
may be necessary to benefit fibromyalgia symptom outcomes for this sample 
(Glombiewski et al., 2010). Notably, participants in the current study had high mean 
scores on all domains of the fibromyalgia impact scale, placing them in the severe 
range (Bennett et al., 2009b). Therefore, the experience of severe symptoms may 
provide an additional barrier to participants abilities to benefit from a gratitude 
intervention. Theoretically, to experience gratitude as a wider life orientation, Wood 
et al., (2010a) propose that individuals should have scope to focus on positives in the 
present and have opportunities to express gratitude. However, the severity of 
symptoms reported by participants in this study may mean they were less able to focus 
on the positives and encounter experiences to be grateful for.  Previous research has 
also indicated that for people with fibromyalgia, experiencing positive events could 
be costly, leading to increases in fatigue and poorer functional health. Therefore, 
interventions that focus on positive events, such as gratitude interventions, could affect 
physical health (Parrish et al., 2008). Although it was beyond the scope of this study 
to investigate this postulation, it could be important for future research to consider the 




This study also examined positive affect and pain severity as potential 
moderators to the intervention effects. Although these variables did not moderate the 
effect of the intervention for this sample as hypothesised, there may be something 
unique about the other characteristics of people with fibromyalgia that moderate the 
effectiveness of interventions. As outlined previously, overall severity of the condition 
may play a role, and this requires closer investigation to determine for whom a 
gratitude intervention may be more beneficial for. 
The differences in effectiveness of the gratitude intervention found in this 
study compared with previous gratitude intervention studies that have been effective 
may be influenced by methodological differences. The gratitude intervention in this 
study was a self-administered ‘three good things’ intervention, whereas many others 
have involved face-to-face administration (e.g. Emmons & McCullough, 2003). 
Research has indicated that for positive psychology interventions, individual therapy 
formats have greater effects, followed by group therapy, with self-administered 
interventions having the smallest effects (Sin & Lyubomirsky, 2009). Therefore, 
having more direct contact with researchers whilst completing the task may be more 
beneficial than participants self-administering. 
Further, there may be theoretical reasons why the dose of intervention may 
not have been optimal to produce beneficial outcomes for the participants in this 
study.  The conductance hypothesis postulates that that individuals who already have 
a proclivity towards gratefulness may be more responsive to the effects of noticing 
grateful events (McCullough et al., 2004). Therefore, healthy individuals who are 
high on trait gratitude may be more ‘primed’ to benefit from positive experiences 
and so may require a lower dose of a gratitude intervention to benefit from its 




(Toussaint et al., 2017).  Although the gratitude intervention in this study was 
administered over two weeks, the actual dose of intervention (seven timepoints) 
mirrored that of previous studies (e.g. Seligman et al., 2005) which have also been 
found to have no immediate effects at this dosage. Due to lower levels of trait 
gratitude in people with fibromyalgia, in comparison to ‘healthy’ individuals, 
(Toussaint et al., 2017), and additional challenges they face in relation to their 
mental and physical health, a higher dose of the intervention may be required for it to 
be effective at improving gratitude and mood. The dose-effect relationship is 
particularly important to consider for individuals with chronic health conditions as 
smaller effects may be found for people with chronic health conditions compared to 
healthy individuals due to severity of distress (Kerr et al., 2015). 
Visual inspection of changes in mean scores of state gratitude and the 
intervention timepoint measures over time suggested that scores remained relatively 
stable. Notably, at timepoint six there was a slight decrease in state gratitude and an 
increase in depression rating observed for the intervention group. It appears that 
unmeasured extraneous confounds may have influenced participants scores during this 
timepoint that could not be identified in this study. 
The qualitative feedback from participants in the intervention group 
demonstrated that most of the participants found the intervention easy to administer, 
however only a small percentage reported that they would be likely to continue to 
practice. As indicated in the qualitative feedback, the evocation of negative feelings 
and the difficulty in thinking of things to be grateful for on ‘hard days’ as well as the 
practicalities of completing surveys could be unappealing to participants and 
potentially outweighed the benefits of the intervention at this dosage. Common 




should be considered when developing condition-specific interventions to improve 
accessibility and acceptability of the intervention which may affect the motivations to 
engage and subsequent benefits. 
Strengths and Limitations 
The findings of the study should be considered in light of several limitations.  
A significant limitation of this study is the high attrition rate which meant that 
hypotheses tested through completer analysis were underpowered and could have led 
to a Type II error. Participants who dropped out may have responded differently to 
the intervention therefore the findings of this study may be biased. Therefore, results 
should be interpreted with caution. Although measures were taken to improve 
completion rate of the intervention (i.e. email reminders) it appears other factors may 
have influenced treatment drop-out. Exploratory analysis of completers versus non-
completers in this study highlighted that non-completers had significantly higher 
scores of anxiety, negative affect, severity of fibromyalgia symptoms, and lower trait 
gratitude scores. This corroborates studies of general treatment adherence with 
people with fibromyalgia that have indicated that factors such as higher emotional 
distress and severity of disability can influence who adheres to and thus benefits 
mostly from interventions (Turk et al., 1998; Williams, 2003).  Further, the study 
design may have influenced attrition in this sample. For instance, the intervention 
was repetitive, and participants noted that on ‘hard days’ it was difficult to complete. 
Although implementation of an ITT analysis ensured adequate power for the primary 
aim of this study, these limitations are important to consider when developing future 
studies with individuals with fibromyalgia to reduce the rate of attrition that could 




Additionally, follow-up data from participants was not collected in this study, 
meaning potential delayed effects of the intervention may have been missed. For 
example, Seligman et al., (2005) found no immediate benefits of a gratitude 
intervention for participants in their study, however at one-month follow up 
participants were found to be significantly happier and less depressed than they were 
at baseline. Therefore, collection of follow-up data is necessary to identify any 
delayed effects of the intervention. 
Participants self-selected and were recruited primarily through charity and 
social media groups. They were required to have access to a computer device and those 
who were engaging with psychological treatment were excluded from the research 
meaning the generalisability of the findings is limited. The incidence of mental health 
issues is high in individuals with fibromyalgia, compared to the general population 
(Thieme et al., 2004) and so individuals may be more likely to  access therapy for their 
mental health meaning the sample may not be representative of the wider population 
of people with fibromyalgia. Further, there is evidence that certain traits influence an 
individual’s willingness to engage with gratitude interventions, such as those who 
have a desire to change their lifestyle (Kaczemarek et al., 2013) and those who are 
motivated to exert effort to practice the intervention (Sheldon et al., 2006). As 
participants in the current study were blinded from the intervention aims, participants 
who may not possess such proclivities may have participated and thus may have been 
less motivated to engage fully and benefit from the intervention. Treatment fidelity 
measures to check whether participants engaged with the intervention as instructed or 





Despite these limitations, this study contributes new evidence for the efficacy 
of gratitude interventions for people with chronic health conditions in a field that has 
so far has been dominated by studies with ‘healthy’ participants (Wood et al., 2010). 
Additionally, for the primary hypothesis, ITT analysis was conducted and LOCF was 
implemented. Although this method of imputation has been criticised for potentially 
underestimating variability in data (Jakobsen et al., 2017), the sensitivity analysis 
comparing completer data and ITT dataset yielded statistically corroborating results, 
making these results more robust. Another strength of this study is that the sample was 
recruited internationally making results more generalisable. Although most 
participants were living in the UK, individuals from Europe, Canada, USA, and Asia 
participated.  Although the results indicate the intervention was not effective in this 
study, it is important for this finding to be acknowledged to reduce the influence of 
publication bias in this field (Bolier et al., 2013). Additionally, the findings of this 
study allow future research to consider adapting interventions in light of the limitations 
discussed.  
Future Directions 
Considering the limitations outlined, future research should consider methods 
to reduce attrition such as more direct contact with participants (e.g. virtual meetings). 
Additionally, dosage of the intervention should be considered, and studies could seek 
to find the optimal dosage for people with fibromyalgia along with follow-up periods 
to assess for delayed effects of the intervention. Closer investigation of participant 
characteristics specific to individuals with fibromyalgia that may influence attrition 





Conclusions and Clinical Implications 
This randomised controlled trial provided novel evidence that a two-week 
‘three good things’ gratitude intervention was not effective in improving gratitude or 
outcomes of mental health and severity of fibromyalgia in this sample. However, there 
are several important methodological and theoretical factors that may have influenced 
the results of this study. Preliminary analysis indicated that gratitude was related to 
lower anxiety, depression, and better coping and positive affect, suggesting gratitude 
could be a valuable characteristic associated with better mental health. However, 
considering the findings and limitations of this study, further high-quality research 
with people with fibromyalgia is necessary before conclusions can be drawn about the 
efficacy of gratitude intervention at increasing gratitude and improving mental health 
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Appendix B: Example study advertisement 
 
Section 5: Template for online and email advertisement  
 
Lay study title:  The impact of writing daily events on physical and mental well-being in 
people with Fibromyalgia 
Institution: University of Sheffield 
About the study 
Type of opportunity: psychology research participation 
When will this study be recruiting?  Individuals with Fibromyalgia, aged 18 or over who 
can read and write in English. 
What will participants be asked to do? You will be asked to take part in an online 
psychological research project where you will be asked to complete an initial background 
survey so that we are able to get a better sense of you, and the impact that Fibromyalgia has on 
your life. This will take approximately 8 minutes to complete. 
You will then be asked to complete very brief task, writing about daily events every other day 
for 2 weeks. This will take approximately 5 minutes, but you may spend longer if you wish.  
After completing these tasks, you will then complete the initial survey again and will have the 
opportunity to provide feedback about the task. Participants who opt-in, will also be entered 
into a prize draw to win £50 (or currency equivalent) of amazon vouchers as a gratuity for 
your time.   
Who can take part? Individuals with Fibromyalgia, aged 18 or over who can read and write 
in English and who are not currently receiving psychological treatment. 
Who is conducting the research? Zaynah Arshad (Trainee Clinical Psychologist) as part of a 
Doctorate in Clinical Psychology  at The University of Sheffield (UK). 
Who has reviewed the study? The University of Sheffield ethics committee have approved. 
Additionally, feedback on the accessibility and acceptability of the research was sought from 
trustees of the Fibromyalgia UK charity. 
Expenses: There is no financial expense to the participant.  
What next / who to contact: If you are interested in taking part in the research, please follow 








Appendix C: Participant Information Sheet 
 
Participant Information Sheet 
 
 




The aim of this study is to examine how reflecting on daily events relates to physical and mental well-
being in people living with Fibromyalgia. 
 
 
Who can take part? 
We are looking for participants who are aged 18 or over, can read and write in English, have a 
diagnosis of Fibromyalgia and are not currently receiving any psychological treatments. If you do not 
match these criteria, you are kindly requested to not take part in this research. 
 
 
What does the study involve? 




You will be asked to complete an anonymous survey that asks questions about your background, 
diagnosis and well-being, so we get a better sense of who you are and your current health status. You 
will then be asked to fill in some questionnaires exploring the impact fibromyalgia has on your well-
being.  
  
You will then be asked to do a short daily reflection exercise every two days, over a period of two 
weeks. There will also be some brief questions to answer. You will be sent email reminders to 
complete these exercises. 
  
Following the two weeks of reflection exercises, you will be asked to fill in a follow-
up questionnaire.   
  
You will also have the opportunity to provide feedback on how you found the exercise. 
  
Following completion of the study, you will be given the opportunity to opt-in to a prize draw to win 
one of two £50 (or currency equivalent) amazon vouchers.  
 
 
How long will this take? 
The initial survey will take approximately 5-10 minutes to complete. The reflection exercises will 
take approximately 5-8 minutes to complete. However, if you wish to spend longer on the survey and 
exercise, you are welcome to do so. 
 
 
What will happen to my information? 
Your participation in this study is voluntary and you have the right to withdraw from the study at any 
time. You may also request to withdraw your data from the study up to two weeks after completing 
the final exercise. 
  
Any personal information you provide, such as your email address will be kept safe and secure and 






The results of the study will be written up and submitted as a doctoral thesis as part of the Clinical 
Psychology Doctorate (DClinPsy) at the University of Sheffield. Additionally, the study will be 
submitted for publication in a scientific journal. Information regarding individual participants will not 
be included and you will not be identifiable from any reports or publications of the study.  
 
 
If you opt-in and win the prize draw for this study, then you will be asked to sign a form confirming 
that you have received this prize when you collect it. This form will be kept securely in a locked 
cabinet or as a digital copy for at 7 years after the end of the project, accessible by University finance 
and administrative staff for reference in the event of a financial audit. 
 
General Data Protection Regulations: 
New data protection legislation comes into effect across the EU, including the UK on 25 May; this 
means that we need to provide you with some further information relating to how your personal 
information will be used and managed within this research project. This is in addition to the details 
provided within the information sheet that has already been given to you. 
The University of Sheffield will act as the Data Controller for this study. This means that the 
University is responsible for looking after your information and using it properly. 
In order to collect and use your personal information as part of this research project, we must have a 
basis in law to do so. The basis that we are using is that the research is ‘a task in the public interest’. 
As we will be collecting some data that is defined in the legislation as more sensitive (information 
about you and your health) we also need to let you know that we are applying an additional condition 
in law: that the use of your data is ‘necessary for scientific or historical research purposes.  
  
Further information, including details about how and why the University processes your personal 
information, how we keep your information secure, and your legal rights (including how to complain 
if you feel that your personal information has not been handled correctly), can be found in the 
University’s Privacy Notice https://www.sheffield.ac.uk/govern/data-protection/privacy/general. 
  
Who has ethically reviewed the project? 
This project has been ethically approved by the University of Sheffield’s Ethics Review Procedure, as 
administered by the Psychology department.  
  
What if something goes wrong and I wish to complain about the research? 
If you have any questions, concerns or complains about the research project, you should contact the 
one of the research team, using the contact details listed below. However, should you feel your 
complaint has not been handled to your satisfaction you may contact the Head of Psychology who 
will handle this complaint accordingly. If the complaint involves how the your personal data has been 
handled, information about how to raise a complaint can be found in the University’s Privacy 
Notice: https://www.sheffield.ac.uk/govern/data-protection/privacy/general. 
  
Contact details of researchers; 
Name: Zaynah Arshad (Lead Researcher) 
Address: Department of Psychology, 
University of Sheffield, 
Cathedral Court, 




Email address: zarshad1@sheffield.ac.uk 
 
 
Telephone number of research support officer:  +44 (0) 114 2226650 Please note: The research 






Name: Fuschia Sirois (Research supervisor) 
Address: Department of Psychology, 
University of Sheffield, 
Cathedral Court, 




Telephone number: +44 (0) 114 222 6552 
  
  




























































Appendix E: Participant debrief  
 
Perceptions of daily events and adjustment to fibromyalgia 
  
Research has shown that people living with chronic health conditions such as Fibromyalgia, report 
having a lower quality of life and report a higher occurrence of mental health difficulties. There is 
growing evidence that gratitude can be beneficial for adjustment to chronic health conditions and 
gratitude can be developed through doing simple exercises such as writing a list of things one is 
grateful for each day. However, there has been no research on whether a simple gratitude exercise can 
improve the quality of life of people with Fibromyalgia.  Please see this video for further 
information:  
  
This research aimed to investigate whether an accessible intervention could increase gratitude and 
quality of life; including mental health, sleep, pain, coping and the impact of Fibromyalgia on your 
daily life. You were asked to fill in some background information about yourself and then you were 
randomly allocated to either an intervention group or the control group.  
  
If you were in the intervention group, every other day for 14 days you were asked to write down three 
things you were grateful for during your day. If you were in the control group, you were asked to 
write down three neutral things you had done that day. Regardless of your group, you were then asked 
to fill in some questions that measured your mood, coping abilities, gratitude and the impact of 
fibromyalgia on your life. This was so that we could look at whether these measures changed from the 
start to the end of the testing period. It was expected that participants in the gratitude group may show 
greater positive changes in their well-being after the exercises. 
  
If you were in the control group and you would like to have the opportunity to complete your own 
gratitude journal you can easily do this by writing down three things per day that you felt grateful 
for.  If you would like further information about gratitude journals, there are a number of websites and 






We would like to thank you for participating in this research. Your time and thoughtful responses are 
greatly appreciated. You may enter the prize draw as a gratuity for completing the trial at the end of 
this survey. 
  
●       If participating in this study has raised any concerns for you, please contact your GP/ physician 
or call Samaritans on 116 123 (free 24-hour helpline), FMA-UK; Telephone  0300 999 3333 a 
fibromyalgia specific helpline, a support service for information or support for people living with 
Fibromyalgia. 
If you wish to withdraw your data you can do so without reason, by emailing the researcher listed 
below and providing details of your email address that was registered in the study. You can withdraw 
your data up to two weeks after completing the entire study. 
  
All your data will be kept securely in a password protected file that only the researcher has access to. 
None of your details will be identifiable in the write up of the research.  
  
Contact details of the research team; 
 (Please note: The research support office will not be able to answer queries but will relay messages to 






















Appendix G: Demographic questionnaire 
 
Q136 Please provide your email address in the box below, so that we can contact you with the study 
materials and link up your responses to the surveys. 
________________________________________________________________ 
 
End of Block: Control email 
 
Start of Block: Demographics questions 
 
 





Q21 In what country/continent do you currently live? 
o United Kingdom  (1)  
o Europe  (2)  
o Canada  (3)  
o USA  (4)  
o Australia  (5)  
o South America  (6)  








o Male  (1)  
o Female  (2)  




Q23 What ethnic/cultural background do you most identify with? (For example: White, Chinese, 





Q24 What is your employment status? 
o full-time  (1)  
o part-time  (2)  
o not employed  (3)  
o retired  (4)  







Q26 What is your highest level of education? 
o some high school  (1)  
o high school graduate  (2)  
o some college or university  (3)  
o college/university graduate  (4)  
o some postgraduate school  (5)  




Q27 What is your relationship status? (please check the one that applies best to you) 
o Married/Living with an intimate other  (1)  
o Separated/Divorced  (2)  
o Never married  (3)  




Q18 How do you rate your current overall health? 
o Excellent  (1)  
o Very Good  (2)  
o Good  (3)  
o Fair  (4)  







Q142 Have you been diagnosed with a psychiatric condition? 
o Yes (1)  
o No  (2)  
 
Skip To: Q144 If Have you been diagnosed with a psychiatric condition? = No 
 
 
Q143 Are you currently taking medication for your mental health? 
o Yes  (1)  




Q144 Are you currently taking medication to manage physical symptoms of your fibromyalgia? 
o Yes  (1)  
o No  (2)  
 
End of Block: Demographics questions 
 












Appendix H: Gratitude adjective checklist and PANAS measure 
 



































Appendix I: Fibromyalgia Impact Questionnaire Revised measure 
 








































































Appendix J : Hospital Anxiety and Depression Scale 
 

















































Appendix K: Gratitude Questionnaire-6 
 
































Appendix L: Coping efficacy 
 































Appendix M: Intervention timepoint measures 
 




















































































































































8.7216 8.1542 12.0593 11.9976 10.5013 12.3304 10.1621 11.9825 7.1836 7.0767 29.0355 27.9607 60.7638 14.8353 69.6796 61.8066 12.9815 67.9078 







Appendix O: State gratitude ANCOVA - Assumptions of the linear model 
 
Normality of residuals: 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Standardized Residual for 
GAC_POST_total_impu 
.045 185 .200* .991 185 .348 
*. This is a lower bound of the true significance. 




Homogeneity of variance: 
 
Levene's Test of Equality of Error 
Variancesa 
Dependent Variable:   GAC_POST_total_impu   
F df1 df2 Sig. 










Homogeneity of regression slopes: 
 
Tests of Between-Subjects Effects 
Dependent Variable:   GAC_POST_total_impu   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model 979.637a 7 139.948 23.546 .000 
Intercept 1.214 1 1.214 .204 .652 
group 4.515 1 4.515 .760 .385 
GACtotal_pre 833.908 1 833.908 140.304 .000 
group * GACtotal_pre 10.571 1 10.571 1.779 .184 
group * age 30.303 2 15.152 2.549 .081 
group * negaff_pre 5.658 2 2.829 .476 .622 
Error 1052.017 177 5.944   
Total 14000.000 185    
Corrected Total 2031.654 184    



















Appendix P: Sensitivity analysis for primary hypothesis 
 
 




Tests of Between-Subjects Effects 
Dependent Variable:   GAC_POST_total_impu   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model 273.572a 4 68.393 9.775 .000 
Intercept 6.860 1 6.860 .980 .326 
age 6.808 1 6.808 .973 .328 
negaff_pre .031 1 .031 .004 .947 
GACtotal_pre 222.516 1 222.516 31.804 .000 
group 4.560 1 4.560 .652 .422 
Error 454.771 65 6.996   
Total 5468.000 70    
Corrected Total 728.343 69    
a. R Squared = .376 (Adjusted R Squared = .337) 
 
Output for intention-to-treat analysis of primary hypothesis: 
 
 
Tests of Between-Subjects Effects 
Dependent Variable:   GAC_POST_total_impu   
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model 1254.112a 4 313.528 55.098 .000 
Intercept 1.947 1 1.947 .342 .559 
age 25.505 1 25.505 4.482 .035 
negaff_pre .668 1 .668 .117 .732 
GACtotal_pre 1142.921 1 1142.921 200.851 .000 
group 4.158 1 4.158 .731 .394 
Error 1212.053 213 5.690   
Total 16740.000 218    
Corrected Total 2466.165 217    











Normality of residuals: 
 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Standardized Residual for 
GQ6_post 




















PANAS- Negative scales 
 
Normality of residuals 
 
Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Standardized Residual for 
NegAff_post 


















Appendix R: Bootstrapped confidence intervals for moderation analysis 
 
 
GQ6 model:  
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     8.4283      .3122    26.9952      .0000     7.8063     9.0503 
group        -.6805      .6245    -1.0897      .2793    -1.9245      .5635 
gq6_pre       .2531      .0474     5.3434      .0000      .1587      .3475 









              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     8.4283     8.4364      .3092     7.7896     9.0347 
group        -.6805     -.6984      .6011    -1.9258      .5169 
gq6_pre       .2531      .2559      .0444      .1660      .3411 
Int_1        -.0536     -.0476      .0919     -.2274      .1357 
 
*********************** ANALYSIS NOTES AND ERRORS ************************ 
 
 
Positive affect model: 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     8.3534      .3364    24.8343      .0000     7.6835     9.0234 
group        -.2647      .6729     -.3934      .6952    -1.6050     1.0756 
Posaff_p      .3034      .0913     3.3224      .0014      .1215      .4853 









              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     8.3534     8.3729      .3226     7.7284     9.0006 
group        -.2647     -.2901      .6717    -1.5927     1.0964 
Posaff_p      .3034      .3020      .0937      .1039      .4857 
Int_1         .1031      .0900      .1952     -.3068      .4576 
 
*********************** ANALYSIS NOTES AND ERRORS ************************ 
 





              coeff         se          t          p       LLCI       ULCI 
constant     8.3660      .3617    23.1289      .0000     7.6456     9.0864 
group        -.1604      .7236     -.2216      .8252    -1.6016     1.2809 
FIQPainp      .0395      .2264      .1744      .8620     -.4115      .4905 
Int_1        -.1458      .4507     -.3236      .7472    -1.0434      .7518 
 
 





              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     8.3660     8.4123      .3683     7.6808     9.1087 




FIQPainp      .0395      .0234      .2488     -.4689      .5125 














































Kappa .873 .117 5.632 .000 
N of Valid Cases 10    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
 
 
 
